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APPLICATION PRODUCTIVITY 
SYSTEMS FOR DB2, IMS AND 
CICS DEVELOPMENT CENTERS 
The APS PROGRAM EXPRESS PAINTER is 

the latest fast track productivity breakthrough 
from SAGE SOFTWARE, INC. It’s the fast and 
easy way to bridge the communication gap be- 
tween your business analysts and your end users. 
Start by having business analysts and end 
users work with the PROGRAM EXPRESS 
PAINTER to collect specifications through fill- 
in-the-blank screens. Then let APS generate 
prototypes and full-function DB2, IMS and 
CICS production systems automatically. 
Automatically generate application systems. 
Systems that contain single or multiple function 
programs, or both. Automatically generate 
programs. Programs with flexible interprogram 
branching to communicate with single or mul- 
tiple screens, other programs, or subroutines. 
Automatically generate data base calls. Calls 
that process single records, or paths of segments. 





Sound complicated? It’s not. Systems are built 
and maintained at the specification level without 
any coding. 


Sound powerful? It is. And the PROGRAM 
EXPRESS PAINTER is fully integrated with 
the entire APS family of productivity tools. 


Sound Solution? Absolutely. Only APS offers 
a comprehensive, integrated approach that 
complements your commitment to the IBM 
Development Center. 

The PROGRAM EXPRESS PAINTER is 
your ticket to non-stop productivity. The quick- 
est route yet to the last line of your application 
backlog. 

To learn more about PROGRAM EXPRESS 
PAINTER and other members of the integrated 
family of APS products, call us toll-free at 
800-638-8703 or just send in the coupon below. 


Tell me what these companies have learned about APS. 

0) Timing is important. Please tell me about FAST TRACK. 

CO Have an APS representative call me to schedule a 
presentation. 

0 Send a schedule of upcoming APS Seminars. 

CO Send me information about the APS family of products. 
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City. State. 





Phone. Date. 





Mail to Marketing Services, SAGE SOFTWARE, INC. 
3200 Monroe St., Rockville, MD 20852 
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APS supports batch and online requirements for DB2, IMS DB/DC, CICS, DL/I, VSAM, IDMS, and DATACOM DB production environments. 
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ON ATsT’S “HIGHWAY 3B” 
THERE ARE NO LIMITS ON WHERE 
YOU CAN GO WITH COMPUTERS. 


Like it or not, the multi-system environment 
is here to stay. Mainframes will be mainframes. 
PCs will continue to proliferate like mosquitoes. 
And user needs will change every day. 

It is high time somebody created a family of 
computers for an evolving mixed-system envi- 
ronment. The time is now. The “somebody” 
is AT&T. 

Our 3B computer family is among the first 
to blend the technologies of data processing and 
communications. Result: a unique 
ability to distribute processing 





COMPUTERS WITH THE FUTURE BUILT IN 
power across system lines, time. Ali BBs re i tmachines Storage: OMB inernal hard decor to 
from user to user, desktop to department, peo a HCO 
3 3B2/400. Supports 10 to 25 46 RS232C Speed: 1.1 MIPS. Storage: 

and department to mainframe. 1TEMB interna, to 0B with Expansion Modules 

AT&T’s 3Bs are easily linked up to IBM* a 
mainframes and down to any combination of 3B15. Serves 16 o 60 users, 128 RS232C ports. Speed: 6 MIPS. Supports 8 
terminals, peripherals, and MS-DOS** PCs. epterlag 


. 4 i Not shown: Other members of AT&T's 3B computer family serve up to 100 users, 
The idea is to open communication between en NA an oe racer eae 

















systems—without forcing users to give up 
the applications they know and trust. 

In most offices, the effect on productivity 
is electric. 


“THESE GUYS THINK OF EVERYTHING -” 


The 3B’s role in a distributed data process- 
ing environment can grow and change as your 
business evolves. For starters, UNIX™ System 
V permits the same software to run on a vari- 
ety of machines, protecting your investment 
in applications and user training. 

On the hardware side, the whole 3B family 
is like a big set of building blocks. Everything 
is modular. A system of feature cards and 
interfaces makes it easy to add functions or 
peripherals. Or add users. Or boost perform- 
pot Or all of the above—in any order, at your 

ace. 

oo le: A 3B “ stoeten” system that is cost- 
efficient for 6 users can easily grow to serve 60 
users—and more—with the same efficiency. 
By networking 3B to 3B you can support 
thousands of users—like adding beads to 
a string. 


Whether those “beads” are down the hall 
or an ocean away, AT&T’s networking tools can 
swiftly unite them all into a single, flexible, 
responsive system. 


WHERE ARE YOU GOING? 


AT&T’s 3B family was created as a family to 
enhance the systems you have today, without 
imposing limits on where you can go tomorrow. 

You can start with the pieces you need to 
solve today’s problem: linking mainframe and 
desktop, say; or pulling together a department. 
As your needs and ambitions change, so 
can your system. AT&T makes the pieces fit. 

To learn how much we can do for your com- 
pany today, and how far we can take you 
tomorrow, please contact your AT&T Account 
Executive, authorized supplier, or telephone 
1 800 247-1212. 


*1BM isa registered trademark of International Business Machines Corp. 
**MS-DOS is a trademark of Microsoft Corporation. 
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sssuai COBOL. $1150. 
Contact mbp today, and learn the 
art of Visual COBOL. 


call (800) 231-6342 


In California, call 


(800) 346-4848 


COBOL programming has just been elevated to an art form thanks 
to Visual COBOL from mbp. This comprehensive COBOL compiler 
package gives you mainframe screen management capabilities for 
your IBM PC. As a result, Visual COBOL turns your color display 
into a canvas on which you can create professional data entry 
screens and a very visual user interface. 

The heart of Visual COBOL is an interactive mask editor that 
encourages an artistic approach to screen design. By extending 
ANSI standards and providing full text editing capabilities, Visual 
COBOL allows you to create your own masterpiece using a full 
palette of foreground and background colors. You can easily move, 
insert, or delete fields; create an unlimited number of windows; 
even add eye-catching screen animation. In addition, Visual 
COBOL provides program-controlled video attributes for changing 
1/0 field definitions in real time. 


~ 


x7 ~ 


Once you add the final touches to your screen design, the 
mask editor automatically preserves your work of art in a separate 
screen library. At the same time, a WORKING-STORAGE definition 
is created o~ your mask. It’s i simple. wail 

Visual COBOL gives you the screen management ilities 
you need. It can make the difference between ordinary software, 
and software that sells. Just as important, Visual COBOL increases 


- your productivity by saving you valuable time in both the design 


and coding stages of program development. What's more, screen 
modifications can be done without recompiling the program, so 
maintenance is easy. 

In addition to providing impressive artistic capabilities, Visual 
COBOL also gives you high-speed native 8086 machine code, a 
lightning quick SORT, extended CHAINing features, a new 
interactive debugger, execution of DOS commands, multi-keyed 
ISAM structure, ANSI compatibility, GSA certification, and much 
more. Versions that support XENIX, UNIX, and both the IBM and 
Novell networks are also available. 

‘To fully appreciate the screen management capabilities of 
Visual COBOL, you must see it on your own PC. So, for a limited 
time only, mbp is offering qualified COBOL programmers the 
opportunity to receive a comprehensive demonstration disk that 
illustrates the creative potential of this powerful compiler. To find 
out if you qualify for this offer, simply mail the coupon below or 
call mbp’s toll-free number. 





Please send me more information on 
mbp’s Visual COBOL compiler. 


mbp Software and Systems 


Technology, Inc. 
1131 Harbor Bay Parkway, Suite 260 
Alameda, California 94501 


rounp 


IBM is a trademark of IBM Corp. 

Novell is a trademark of Novell Corp. 
XENIX is a trademark of Microsoft Corp. 
UNIX is a trademark of AT&T 
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EDITORIAL 


The Sad State 
Of Operating Systems 


Software has always lagged behind hardware advances but 
now it appears to be in a worse state than ever before. This 
can be seen in what is often termed ‘“‘the sad state of operating 
systems.” 

Some advances have occurred in functionality and integra- 
tion among operating systems and a few silver linings are ap- 
pearing on the cloudy horizon, but for the most part, operat- 
ing systems are not helping hardware fulfill its potential. 

Operating systems today consist of systems that have come 
out of the data center days or that were once programmer 
tools known for their unfriendly interfaces. The Microsoft 
Corp. MS-DOS operating system is far from being a new oper- 
ating system anymore because advances in hardware have 
outstripped it of lots of its power. MS-DOS is also now ham- 
pered by being a single-user system in today’s multiuser 
world. In terms of new operating systems, we are still waiting 
for MS-DOS 5.0 to debut, but that eventuality seems to be 
pushed back further and further. 

Yet the operating system picture is not all dark. Existing 
operating systems have evolved, merged and increased in so- 
phistication and do, in fact, offer MIS managers increased op- 
tions. Although many consider operating systems an invisible 
part of any system, it is worthwhile for MIS to take the time to 
study the changes going on in these engines that propel their 
systems. Many operating systems offer functionalities that 
can be used to improve the advantage of existing equipment. 
It would pay most MIS managers to become more aware of 
their advantages and disadvantages. 

Many of these options and changes are outlined in this is- 
sue. Cobol is gaining new muscle, and senior editor Stan Ko- 
lodziej delves into this resurgence in ‘‘Cobol Shapes Up.” The 
pros and-cons of merging different operating systems is ex- 
plored by features editor Michael Tucker in his story ‘“‘Magnif- 
icent Monsters, Fabulous Hybrids.”’ And the latest events in 
the Unix world are featured in our Special Section stories, 
which include a look at Unix and MS-DOS merge products 
that combine flexibility and user-friendliness. We also analyze 
the problems with the new Intel Corp. 80386 machines, prob- 
lems rooted in their less capable operating systems. 

MIS’s role has been to balance technological realities with 
the demands from management and clients for more function- 
ality. Until operating systems come fully up to speed, MIS will 
continue to juggle those elements in the near future. 
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LETTERS 


Remember To Calculate 
Current Technology Cost 


I am writing in response to Jim Young's 
article, “DP Managers Must Forecast the 
Future,” in the August 20, 1986 issue of 
Computerworld Focus. 

His article provides superior and 
philosophical reading for any manager 
who can appreciate the role of forecast- 
ing in decision making. However, one 
point needs a little more elaboration in 
practical terms. Young wrote: “‘Forecast- 
ing may guide a choice between alterna- 
tives or even encourage a strategic post- 
ponement of immediate action.” I agree. 
But this may suggest to procrastinate 
without a complete cost /benefit study! 

I think that the article would have 
been a little more detailed if it underlined 
that a DP manager must calculate the 
cost of available, expandable and 
upgradeable technology immediately, 
calculate the cost of postponement, eval- 
uate the difference and decide what will 
be best for the company in the short and 
long term. 

Incidently, here is some news that 
might interest Young and his Unix 
friends: A few friends and professional 
peers in Pakistan who are either using 
Unix (only a handful) or are otherwise in- 
terested in developing their understand- 
ing of it (like myself) meet informally ev- 
ery alternate day. We are formally 
launching a Unix Group in Pakistan on 
Jan. 3, 1987 at a Holiday Inn here. Any 
ideas and suggestions? 


Usman A. Ghani 
Sindhi Muslim Housing Society 
Pakistan 


Simple Solutions For 
Business Users On Mac 


I am responding to the article in your 
Nov. 12, 1986 issue titled ‘‘Apple Plugs 
Into IBM's Market” and to a host of other 
articles addressing the end-user comput- 
ing audience. 

I have spent the majority of my 20 
years of work experience addressing the 
user market, tuning in on its needs. The 
message that comes through strong and 
clear is: ‘Give me a solution to my prob- 
lem, but don’t make it more complex than 
the original area of concern.” 

Among the potpourri of so-called end- 
user products and services that flood the 
marketplace, one stands out, in my opin- 
ion, as having clearly met that expecta- 
tion — namely, the Apple Computer, Inc. 
Macintosh Plus and its software. Yet this 
product continues to fight an uphill bat- 
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tle for recognition and acceptance as a 
business tool. 

Your article quoted a gentleman as 
saying, “You can learn it in 10 minutes, 
but in 10 years you won't get any better.”” 
Isn't that precisely our goal? From an 
end-user’s point of view, when I buy a PC 
to solve a problem today, I want it to be 
up and running as soon as possible. | 
don’t want to spend the next 10 years 
learning all it can do for me. The Mac al- 
lows me to get to the root of the problem 
quickly and its solution, without needing 
to be a systems analyst. In short, the Mac- 
intosh is a transparent solution to end- 
user computing problems better than 
anything else on the market today. 

Addressing the issue of incompatibil- 
ity with the IBM world, I think the issue 
lies more with the application packages 
than with the hardware. 

Although this reply may sound like a 
Macintosh ad, it is the result of a long run 
of frustration reading about solutions to 
end-user problems that end up causing 
more problems than benefits. When a 
product or service finally arrives on the 
market that does not appear to follow the 
pack, I think it deserves proper attention. 


A. Charles Spina, 
President, 

Knowledge Resources 
Information Counseling & 
Research Services 
Succasunna, N.J. 


Graduate Urges Gearing 
Studies To ‘Real World’ 


In its issues, Computerworld Focus ap- 
peals to its readers for thoughts, sugges- 
tions and ideas for future editions of the 
publication. | would like to recommend 
that CW Focus take a serious look at cur- 
rent educational trends. 

1 am about to graduate from a univer- 
sity in Virginia and feel that I know less 
than I did when I started. | received a 
broad-based education but it stopped 
short of much-needed practical experi- 
ence and hands-on training. The classi- 
fied ads are full of demands for people 
who have completed at least two years of 
experience in [computer] languages that 
I have barely heard of, much less know 
anything about. I feel that more could be 
done by educational facilities to better 
prepare graduates for the demands of the 
real world. | would enjoy learning more 
about how industry, as well as colleges 
and universities around the country, feel 
about this situation. 


Kevin P. Kilpatrick 
Fairfax, Va. 
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Attention Readers 


Computerworld Focus will be pub- 
| lished 12 times in 1987. We welcome 
| letters to the editor and publish those 
| we judge to be of interest to our read- 
| ers. Letters may be edited for brevity. 
Letters should be addressed to the 
| Editor, Computerworld Focus, 375 
Cochituate Road, Box 9171, Fram- 
ingham, Mass. 01701-9171. 
CW subscribers will continue to re- 


| ceive Focus with their subscriptions. 
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The Market Heyday Of Operating Systems Is Nearly Over 





INSIDER 
Timothy J. Caffrey 








For the past several years, operating sys- 
tems have stepped from technical obscu- 
rity into the industry spotlight. However, 
this broadly defined collection of system 
utilities has had its day in the sun. 

The evidence of the prominence these 
systems have held is abundant. For exam- 
ple, at the height of its power, Unix com- 
manded the focus of at least one industry 
research house (Yates Ventures, Inc.) and 
stood as the central theme of AT&T’s 
computer marketing strategy. Microsoft 
Corp.’s MS-DOS, perhaps the most suc- 
cessful off-the-shelf operating system, 
has been credited with opening up the 
IBM Personal Computer market to the 
now-ubiquitous clone. And, at the other 
end of the systems scale, a large part of 
IBM’s marketing energies have been fo- 
cused on the development and promulga- 


tion of a statement of direction for its 
mainframe operating systems. 

Psychological, technical and financial 
investments if operating systems have 
been significant. Major planning deci- 
sions rest on the view of operating sys- 
tems as central determinants of market 
direction. Systems planners, for example, 
have readily adopted standard operating 
systems for corporate computing. 

Market strategists have spent valuable 
resources understanding the impact and 
direction of the Unix or MS-DOS. 


Risk of missing the mark 


Such market plans, however, involve 
considerable risk of missing the mark. 
The days of the operating system as a 
central market force are fast coming to a 
close. The shift from operating system to 
operating environment is more than a se- 
mantic subtlety. 

The reasons for the coming decline of 
the operating system are firmly rooted in 
the myths that fueled its rise to promi- 
nence. The idea that a standard operating 


system exists was the first myth to crum- 
ble. Unix, in particular, promised an es- 
cape from the quasi-monopoly pricing of 
large systems and independence from 
proprietary operating systems. However, 
the market reality failed to deliver on ei- 
ther of.these promises. 

Another factor in the decline of the op- 
erating system is that it plays only a mi- 
nor role in cross-systems networking and 
connectivity. While standardization on 
operating systems was seen as a corner- 
stone of connectivity, communications 
standards such as IBM’s Document Con- 
tent Architecture, Document _Inter- 
change Architecture, SQL and others 
have emerged as the real components of 
successful networking strategies. 


Psychological weaknesses 


Ultimately, however, the decline of the 
operating system will be attributed to 
psychological rather than technical 
weaknesses. Operating systems have lit- 
tle inherent appeal to the upcoming gen- 
eration of market makers. As computing 


strategies are dictated increasingly by 
nontechnical buyers and users, these sys- 
tems will step back into obscurity. 

These changes do not mean that oper- 
ating systems are going away. What is 
really happening is that our operating 
system definition is becoming outmoded. 
New, small-systems architectures, partic- 
ularly those based on the Intel Corp. 
80386, will incorporate the use of both 
hardware and firmware as the delivery ve- 
hicles for operating system functions. 

At the same time, the size of the oper- 
ating system portfolio is expanding to en- 
compass communications, _ interface, 
graphics and a host of other now-sepa- 
rate systems utilities. The emergence of 
an applications platform will have a long- 
term impact on vendor strategies, market 
and product definitions and configura- 
tion options. Strategic thinking should 
be adjusted accordingly. 


Caffrey is vice-president of Office Auto- 
mation Services at International Data 
Corp. in Framingham, Mass. 
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MIS’s choice of operating systems is 
many times a fallout of another decision 
like application software or hardware se- 
lection. While we cannot necessarily 
change how we acquire operating sys- 
tems, at least we should do a better job of 
using the tools that we end up with. 

Even when certain MIS managers in- 
herit good operating systems, they either 
take the systems for granted and do not 
learn their full functions or these manag- 
ers fail to see the need for features they 


only recognize vaguely. 

It is easy to identify a manager of this 
ilk. He is the one who must ask outside 
experts if the system is out of capacity. 
He is the person who has machine perfor- 
mance problems and can’t figure out how 
to solve them. And he is certainly the type 
to throw unnecessary hardware and soft- 
ware at a problem. 

It is not very difficult to learn about 
your operating system. Vendors are usu- 
ally willing to assist in schooling; docu- 
mentation, while often complex, is usual- 
ly compact; and other owners of that 
particular operating system usually don’t 
mind sharing what they have learned. 

One particularly helpful feature of 
many operating systems is the ability for 


them to measure activity. They can mea- 
sure and record numerous types of spe- 
cialized information, including data on 
the system’s own performance, comple- 
tion of jobs, hardware errors-and the like. 
The use of these measuring systems is 
not without cost. While many systems re- 
cord the data, you might have to build or 
acquire output programs to gain mean- 
ingful reports. Moreover, both machine 
resources and human resources are spent 
running and reviewing the reports. 


Benefits make costs worth bearing 


On the other hand, the benefits of un- 
derstanding and using the operating sys- 
tems’ measuring features almost always 
make these costs worth bearing. With 
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Operating System’s Potential 


statistics on machine performance, you 
can spot bottlenecks and eliminate prob- 
lems, track useage, project future hard- 
ware needs, increase machine through- 
put and much more. Job reporting lets 
you monitor and control production, im- 
prove machine scheduling, determine 
who is using the system and how much 
resources they use, monitor performance 
and productivity and so on. 

With a benchmark understanding of 
how your system is running today, you 
can better gauge future performance 
changes. You can determine how systems 
can be designed and programmed to per- 
form optimally. And, best of all, measure- 
ment is an introduction to other operat- 
ing system features for tuning 
performance. 

For instance, a report on task 
throughput could lead you to an operat- 
ing system routine in which on-line trans- 
action servicing can be prioritized. 

Hence, the use of these measurements 
can make the difference between being 
ignorant of your operating system and 
out of control of your computer’s perfor- 
mance or being in command of the engine 
that makes your computer work and be- 
ing able to make it perform like a well- 
maintained race car. . 

The lesson is clear. To be a master of 
your operating system’s potential, you 
merely need to follow these steps: 

¢ Learn what information your oper- 
ating system is capturing and what it 
could be capturing. 

¢ Evaluate this information at least 
once so that you understand it. 

¢ Analyze this information on a rea- 
sonable, periodic basis, and use this data 
to direct your technical decisions. 

* Most important, don’t wait for prob- 
lems to force you or someone else to start 
this learning process. If you begin today, 
you may be able to avoid those problems 
in the first place. 


Young is principal and director of con- 
sulting for Arthur Young & Co. in 
Worcester, Mass. He has worked in the 
industry for 15 years. 
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Robert Ackerman is the president and 
chief executive officer of Unisoft Corp., 
which assisted AT&T in developing its 
Unix System V verification suite. But in 
his role as executive vice-president of 
/usr/group, a Unix users group, Acker- 
man is an outspoken proponent of Po- 
six, a vendor-independent, multiuser 
operating system definition that he says 
will replace AT&T’s Unix System V as 
the industry standard. 

Ackerman recently spoke with Com- 
puterworld Focus senior writer Rebecca 
Hurst about AT&T’s shifting influence 
on Unix and the push to make Posix a 
universal standard. 


What is AT&T’s current position re- 
garding Unix? 


There are two ways to look at AT&T’s 
position. Historically, AT&T has built 
the Unix market. Originally, the other 
participants in the Unix industry were 
small start-up companies, so AT&T was 
by far the dominant, well-resourced play- 
er. This has resulted in a transition dur- 
ing the last two years from a marketplace 
that was heavily fragmented to one that is 
consolidated around AT&T and Unix 
System V. 

Moving forward, AT&T will continue 
to be a major participant in the Unix in- 
dustry, but it is no longer the only multi- 
billion-dollar supplier in the Unix indus- 
try. In the X/Open Group [a consortium 
of U.S. and European vendors that li- 
cense Unix] alone, there are 10 multi- 
billion-dollar organizations developing 
Unix product strategies. AT&T will con- 
tinue to be important, but only as one of a 
number of leaders in the industry. 


What impact are these multibillion- 
dollar companies having on Unix? 


There is a perceived need on the part 
of the multibillion-dollar manufacturers 
for a Unix standard independent of AT&T 
for obvious competitive reasons. They’re 
concerned about having to license the 
technology from AT&T and then compet- 
ing against AT&T with that same tech- 
nology. AT&T has chosen to reserve 
“Unix”’ as its proprietary name for its op- 
erating system standard, though other 
vendors can license System V. The prob- 
lem comes when federal agencies or even 
large corporate users specify Unix Sys- 
tem V in their requests for proposals be- 
cause only one vendor can supply Unix 
System V — AT&T. 

At the same time, government agen- 
cies that specify Unix System V open 
themselves up to the challenge from ven- 
dors that they are sole sourcing. This 
practice goes against all procurement 
policies for the U.S. federal government. 
So, there is pressure on the government 
to ask for a Unix operating system with- 
out saying Unix. 

The pressures placed on users, to- 
gether with those on vendors, have given 
impetus to growing acceptance of Posix, 


SOFTWARE VIEWPOINT 


Unix Users Group Leader Predicts Shift To Posix 


the Institute of Electrical and Electronics 
Engineers’ (IEEE) portable operating sys- 
tem based on Unix. 


The reason this is so important is that 
the last thing we want to do is fragment 
the market. We're trying to bring in an 
independent _ industry 


How soon will we see Posix-based 
products on the market? 


We might see statements from the 





What exactly is Posix 
and when can we ex- 
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standard that is fully 


vendor community that it intends to sup- 
compatible with Sys- 


port Posix as currently specified and will 
adhere to the final specification of Posix, 
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but it would be very difficult for anyone 
to support Posix until it is a fully adopted 
standard. I am seeing a great deal of in- 
terest and activity within the vendor com- 
munity including major manufacturers. 


We’re simply 


comin ig up wit h an What effect will Posix have on people 


who use or who are considering Unix- 


1 ndependent based computer systems? 
definition of Unix The message we would want to get to 
users in particular is, “Don’t worry. 
that can be We're not throwing a new standard at 
you.”” We're simply coming up with an in- 
supported by all dependent definition of Unix that can be 
supported by all the manufacturers as 

the manufacturers wren 

as they best see fit. For example, vendors might take their 


proprietary operating systems and modi- 
fy them to adhere to Posix. Other people 
may independently develop Posix from 
scratch. The focus for a user has to con- 
tinue to be buying solutions, not technol- 








pect it to be acted on? 


The Unix standard process has been 
going on for some time, but it’s always 
been known as the IEEE standards activi- 
ty. Only recently has the name Posix been 
attached to that activity. 

Posix actually had its beginnings in 
/usr/ group as a Unix standard that was 
primarily based on Unix System III. In the 
next stage of its evolution, the work on 
that standard was handed over to the 
IEEE P1003 committee, where it was 
further specified, expanded and defined. 
The IEEE version is very close to Unix 
System V. 

Today, Posix is a trial-use standard. 
That means a draft standard has been cre- 
ated, and it is being circulated within the 
IEEE community for comments, includ- 
ing, ‘‘Does this address what we're trying 
to accomplish?” and “‘Are there inconsis- 
tencies here?”’ This process goes on for 
several months, so sometime between 
August and December 1987, one could 
expect IEEE to vote Posix in as a full-use 
standard. 


Are Posix and Unix System V fully 
compatible? 


To say that they’re fully compatible 
would not be true. The Posix specifica- 
tion is a subset of Unix System V func- 
tionality. 

What’s important is that this subset is 
compatible with System V to a large ex- 
tent. 

We're trying to identify the minor in- 
consistencies between the two and re- 
solve them so that Posix and System V 
are 100% compatible or at least not mu 
tually exclusive. 


ogy, but make sure that the proposed so- 
lution is based on industry standards. 
Today, Unix System V is an industry 
standard. In two years, System V will be 
just one of the ways that Posix, the in- 
dustry standard, will be supported. 


tem V, around which the market has 
standardized. We have to have a very 
smooth transition. We don’t want a jig- 
saw effect in which suddenly System V is 
out and Posix is in. 








CORRECTIONS 





Kelly Clerkin of Canton, Mass.-based 
Corporate Software, Inc. should have 
been listed as coauthor, not contributor, 
to the article titled ““Checking Out Pub- 
lishing Software” [CW Focus, Nov. 12, 
1986, page 31]. 


The quotations ascribed to Phyllis 
Mlady in the article titled “MIS Cuts 
Back On Micros” [CW Focus, Nov. 12, 
1986, page 15] were incorrectly attribut- 
ed to her. The statements were made by 
another respondent. 
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The mainframe software market may be 
in for a micro-induced revolution. 

In its November 1986 issue, Compu- 
terworld Focus reported that the remote 
development of mainframe software on 
microcomputers was beginning to catch 
on in MIS departments, chiefly due to a 
host of products that allow mainframe 
applications to be created on IBM Per- 
sonal Computers and PC 370s. Now, the 
same products are being exploited by in- 
dependent software vendors. By radically 
reducing the cost of development, this 
could mean a rapid proliferation of main- 
frame software offerings. 

While remote development of software 
for larger machines on workstations has 
been a fixture in the technical and engi- 
neering markets for some years, MIS and 
its suppliers have steered away from the 
technology. The feeling among MIS gen- 
erally was that it had enough problems as 
it was without introducing PCs as an add- 
ed uncertainty. The mainframe software 
vendors simply followed suit. 

However, the rising costs of software 
development and the ever-growing appli- 
cations backlog of most MIS departments 
has made remote software development 
more attractive. 

For once, the MIS profession has been 
leading the way into a new technology. 
Even before most mainframe software 
suppliers had begun to investigate re- 
mote development, MIS professionals 
had discovered and begun to exploit a 
new generation of PC/mainframe devel- 
opment products. The first of these have 
been packages — such as $4,495 Micro- 
CICS from Los Angeles-based Unicorn 
Systems Co. — that allow applications 
for IBM’s mainframe transaction system, 


NEWS ANALYSIS 


PCs Revive Mainframe Software Mart 


CICS, to be put together on the IBM PC 


370. Within the last few months, vendors 
have also brought out products that al- 
low CICS development on IBM Personal 
Computer XT- and AT-class machines. 
These include RealCICS, at $2,000 from 
Chicago-based Realia, Inc., and the 
CICS/PC from Triangle Software Co. of 
San Jose, Calif. 

One user of Unicorn’s MicroCICS 
product is Oklahoma Natural Gas Co., 
headquarted in Tulsa, Okla. Winsford 
Spears, the utility’s manager for systems 
development, says that he went with re- 
mote development for classic reasons: 
conservation of mainframe resources, 
productivity and cost. 


Independent vendors join in 


But, the real news about remote devel- 
opment may be with independent soft- 
ware vendors. They, too, are exploiting 
the PC connection. 

For example, Health Systems Interna- 
tional, Inc., a New Haven, Conn.-based 
independent software vendor selling into 
hospital MIS operations, is also a Unicorn 
user. The majority of its work is for Unix 
systems, but it does have some IBM main- 
frame customers. ‘“‘We used to buy time 
on a mainframe and do our development 
there,” says W. Richard Stevens, Health 
Systems’ vice-president of computer ser- 
vices, “but, after a while, we couldn’t 
cost-justify that. On the other hand, we 
couldn’t justify buying a mainframe and 
bringing it in-house.’’ So, instead, the 
company purchased a PC AT/370 and 
the Unicorn system. 

“We do all our development work on 
the AT,” Stevens notes. ‘Then, when ev- 
erybody is happy with it, we buy some 


time on a mainframe, port the application 
over, do the final compile and otherwise 
make certain that it really will run on a 
mainframe. Then, we make tapes and 
mail it to our clients.” 

The result is a model for the way main- 
frame software could be developed on a 
shoestring budget. In theory, with these 
sort of tools, individual programmers 
working alone could produce applica- 
tions for mainframes with almost the 
same ease that they currently turn out 
Microsoft Corp. MS-DOS applications. 

In practice, of course, the marketing 
and technological realities of mainframes 
make it unlikely that the next mainframe 
blockbuster is going to come out of 
somebody’s garage. 

But, by making mainframe software 
development cheaper for the entrepre- 
neur outside the garage, these products 
could significantly change the economics 
of MIS. Since the introduction of the PC, 
mainframes and their MIS users have 
been crippled by the fact that their num- 
bers were relatively small when compared 
with micros, although the cost of produc- 
ing mainframe software is relatively high. 

Traditionally, independent software 
vendors have been lured away from main- 
frames to the PC market, in which the 
user base was so much larger and the 
cost of admission was so much smaller. 
By reducing the price of that admission 
ticket, PC/mainframe development sys- 
tems could vastly increase the number of 
people writing for mainframes and also 
vastly increase the amount: of software 
available to mainframe users. PC-devel- 
opment systems may soon yield a main- 


frame renaissance. 





Vendors Peddle 386 Operating Systems 





Forecast progressions of IBM PCs 
and Microsoft Corp. MS-DCS 


MS-DOS Or Unix 
Publishing Systems 


Just as business professionals have a 
range of publishing requirements, there 
are a variety of systems to meet those 
needs. Moreover, the subtle variations 
among publishing systems can make the 
purchase process confusing at best. One 
primary decision users have to make is 
whether a Microsoft Corp. MS-DOS- 
based publishing system or Unix-based 
one will meet their needs best. 

Because computer-aided publishing is 
a relatively recent development, the types 
of products available have polarized at 
the low and high ends of the market. 

At the low end, applications are devel- 
oped for the Apple Computer, Inc. Macin- 
tosh or MS-DOS-based IBM Personal 
Computers or compatibles. Two highly 
regarded packages for these PCs are Al- 
dus Corp.’s Pagemaker and Xerox 
Corp.’s Xerox Desktop Publisher, Ventu- 
ra Edition. 


Hardware, communications limits 


However, publishing systems based 
on these computers face hardware and 
communications limitations, according 
to Joan-Carol Brigham, an analyst at In- 
ternational Data Corp. in Framingham, 
Mass. ‘“‘They are typically limited to 640K 
bytes of memory, 30M bytes of disk space 
and a 16-bit CPU,” she explains. Also, 
linking separate PCs to a local-area net- 
work file server is not as easy as using a 
multiuser, Unix-based system, notes 
Tony Bove, editor of ‘‘Desktop Publish- 
ing,’ a monthly report on the electronic 
publishing industry. 

At the high end, applications are 

See PUBLISH page 9 
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Microsoft Corp.’s MS-DOS has 
been the software talk of the 
town lately, now that Intel Corp. 
80386 microprocessor-based 
computers are putting pressure 
on Microsoft to get its operating 
system act in gear. 

Microsoft has cooly respond- 
ed to the pressure by saying that 
the public will probably not see 
applications written for its pro- 
tected-mode operating system 
(sometimes referred to as MS- 
DOS 5.0, sometimes as Ad- 
vanced DOS) until the end of 
this year. That leaves a time gap, 
and a big one, between the 386 
hardware now coming on the 
market and its next-generation 
operating system from the in- 
dustry’s highest profile software 
company. 

A gap to some, a window of 
opportunity to others. Into the 
breach have come a number of 
software vendors peddling alter- 
native operating systems for the 
386 machines, hoping to grab a 
quick share of the 386 market 
before Microsoft and IBM. 

The Software Link, Inc., 
headquartered in Atlanta, is 
gaining some publicity (if not 
users) with its PC-MOS/386 
multiuser, multitasking operat- 
ing system. The firm says MOS / 
386 is compatible with Micro- 


soft’s current operating system 
versions and it takes advantage 
of the 386’s 32-bit protected- 
mode feature. Software Link 
also claims its operating system 
can support up to 25 users. 

Pick Systems, the Irvine, 
Calif., firm that has been nip- 
ping for years at the flanks of 
the IBM mainframe software 
market, has jumped into the 
fray, porting its Pick operating 
system to the 386 processor and 
touting operating system com- 
patibility from micros to main- 
frames. Claiming the Pick oper- 
ating system market reached 
$1.3 billion in 1986, the compa- 
ny is hoping that its 386 Pick 
version will provide good lever- 
age in winning over a contingent 
of clients this year — users who 
can’t wait for IBM to give more 
operating system homogeneity 
across platforms. 


Windows To Play 
Role As 386 Tool 


Forrester Research, Inc., a 
Cambridge, Mass., market re- 
search firm, claims that Micro- 
soft Corp.’s Windows will play a 
larger role as a migration tool 
and graphics interface to the In- 
tel Corp. 80386 operating sys- 
tem. Forrester says Windows al- 


ready includes features that will 
be in MS-DOS 5.0, including a 
clipboard for low-level interpro- 
cess communications, improved 
memory management and limit- 
ed multitasking. 

Microsoft has itself stated 
that applications written to Win- 
dows specifications will run un- 
der MS-DOS 5.0, and Forrester 
sees Windows as the bridge be- 
tween IBM Personal Computers 
running MS-DOS 3.2 and Intel 


80286 or 80386 systems with * 


MS-DOS 5.0. 

For ,Forrester, the 386 pro- 
cessor-and MS-DOS 5.0 will fi- 
nally unclog a static PC soft- 
ware market. It also predicts 
that the changeover to a new 
generation of software will re- 
shuffle the software market. 

Forrester says software win- 
ners and losers will be differenti- 
ated by the following criteria: 

© The ability to manage the 
development of complex soft- 
ware in the MS-DOS 5.0 envi- 
ronment. 

© The creation of software 
extending beyond what users 
can do today, such as distributed 
data bases. 

e An ease of use in applica- 
tions that lures a new group of 
users from the manager, execu- 
tive and professional levels to 
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use PCs, with programs devel- 
oping around smart windows. 

© Account control with inno- 
vative licensing agreements. 

If software vendors can meet 
at least three of these four is- 
sues, Forrester predicts they will 
be a success in the new PC soft- 
ware arena. 

“A good number of these sec- 


ond-generation PC _ software 
vendors will come out of the 
minicomputer/mainframe mar- 


’ ketplace,” says John McCarthy, 


an analyst at Forrester. ‘“‘Com- 
panies like Access Technology, 
Inc. in the spreadsheet area, Or- 
acle Corp. and Informix Soft- 
ware, Inc. in the data base area 

See FORRESTER page 9 
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Just when you thought it was safe to 
call AT&T’s Unix System V an industry 


waves of user support. 

General Motors Corp. and the U.S. 
government, two large, influential, 
standards-minded users, have publicly 
announced their support of Posix, the 
Institute of Electrical and Electronic 
Engineers, Inc. (IEEE) portable operat- 
ing system standard. 

Users agree that the attraction of Po- 
six, which closely resembles Unix Sys- 
| tem V, is its vendor independence. More 
specifically, it frees everyone from their 
dependence on Unix’s developer and 
sole licenser, AT&T. 

The most visible government sup- 
port of Posix has come from the Nation- 
al Bureau of Standards (NBS). In Au- 
gust 1986, the bureau proposed in the 
federal register that Posix be estab- 
lished as a Federal Information Process- 





standard, a challenger is riding in on the . 


Posix Challenges AT&T’s Unix System V 


ing Standard (FIPS). Moreover, the 
standards bureau has been working 
with IEEE to develop a validation suite 
that will evaluate a product’s compli- 
ance with the Posix specifications, says 
Al Hankinson, the NBS’s chief of sys- 
tems and software technology. 


‘Posix is attractive to us’ 


In the private sector, GM has issued a 
letter to vendors stating that it will sup- 
port AT&T’s Unix System V standard 
until there is a full-use national stan- 
dard, reports John Williams, senior 
manufacturing project engineer at GM. 
“A standard such as Posix is attractive 
to us,”’ Williams says. “If we have a na- 
tional vendor-independent standard, 
more people will adhere to it.”” 

“The si process will bring 
about a consensus as to what users 
want, and more suppliers will adapt 
products to address that consensus,” 


NBS’s Hankinson concurs. In part, 
GM’s letter was designed to inform ven- 
dors of the company’s future standard- 
ization goals so that vendors can pro- 
vide products that meet those goals, 
Williams explains. 

Despite the activity by users, Posix is 
not expected to become a full-use stan- 
dard until the last quarter of 1987. It 
will then be another six to nine months 
before the NBS approves it as a FIPS, 
Ackerman says. It is also unlikely that 
vendors will provide commercial imple- 
mentations of Posix before 1988. 

However, the government and busi- 
ness users alike should prepare for Po- 
six, NBS’s Hankinson asserts. “Users 
have to develop a transition stategy that 
will take them from their Unix-based 
systems today to one that recognizes 
Posix,” he recommends. This strategy 
includes plans for procurement. ‘‘Posix 
will be here and will be a major factor.”” 








FORRESTER from page 8 

and Applix, Inc. in office automation 
have the necessary experience with more 
complex software development efforts.”’ 


IBM’s 9370 Line Puts 
VM In The Spotlight 


IBM’s recent introduction of its 9370 
family of Micro370 computers has sud- 
denly taken the software spotlight from 
MVS, IBM’s premiere operating system, 
to its VM operating system. 

Ironically, VM, which IBM critics 
claim has been given short shrift by IBM, 
now appears to be IBM’s operating sys- 
tem of choice in its bid to provide main- 
frame software at the low-end, depart- 
mental level. 

This presents an interesting scenario. 
While VM is pushing steadily downward 
into the departmental level, the Intel 
Corp. 80386 processor has a virtual 
memory facility that can accommodate 
VM development. Some analysts say they 
believe IBM will take advantage of this 
feature to tie VM into its own 386 micro- 
computer, which is expected to arrive on 
the market later this year. 

In this regard, the 9370 family could 
be a pivotal point in IBM’s departmental 
computing strategy, poised between the 
386 and its higher end minis and main- 
frames — and not just in the business 
community. Many vendors expect the 
9370 to become a big seller in the manu- 
facturing and scientific areas as well. 

Mitrol, Inc. of Woburn, Mass., for ex- 
ample, has even put a fourth-generation 
language-based manufacturing resource 
planning (MRP II) system on the 9370. 
Mitrol says its clients will now be able to 
migrate its MRP II system from IBM 
mainframes to the 9370s as those sys- 
tems become available in 1987. 

“We think the 9370 family will be- 
come big players in the manufacturing 
environment,”’ explains Dan Franck, se- 
nior design engineer at Mitrol. “I 
wouldn’t be surprised if IBM even comes 
out with a ruggedized 9370 to get it right 
onto the shop floor. I don’t think we’re 
alone in that assessment.”’ 


SeSeeeee 


News section compiled by Computer- 
world Focus staff members Stan Kolod- 
ziej, Michael Tucker and Rebecca 
Hurst. 


Using Interactive Software To Program 


Can a packaged application development 
system make a dent in traditional large 
systems programming productivity? 

“It did for us,”’ explains Steve Grice, 
systems analyst at Reynolds & Reynolds 
Co. in Dayton, Ohio. “‘We had a need to 
crank out code quickly, and there was no 
way we were going to do it with Cobol us- 
ing standard programming methods.” 

Grice has been using the Application 
Factory from Cortex Corp. in Waltham, 
Mass., to develop a raw stock tracking 
system to keep tabs on paper supplies 
and another system to track the compa- 
ny’s field service people. 


For the DEC environment 


Cortex says the product is a package 
carrying programmers through the entire 
software life cycle from design specifica- 
tions, prototyping, coding and mainte- 
nance stages of large applications on Dig- 
ital Equipment Corp. VAX systems. 

“We were a traditional Decsystem-10 
shop, but we reached the stage where we 
debated whether to go with IBM or stay 
with DEC,” Grice says. “‘We decided to 
bring in a VAX-11/785 and VAX 8600 
and go with Application Factory.” 

Grice says it took only 10 weeks for 


two programmers to put up the inventory 
system using the Application Factory, a 
pace he describes as very fast. 

Products such as the Application Fac- 
tory have an advantage over conventional 
code generators because they let pro- 
grammers enter the specifications for the 
applications interactively and on-line. 
The systems then use the specifications 
as a basis for automatically generating 
code in less time than conventional pro- 
gramming methods. In effect, Grice says, 
the system was designed to teach a com- 
puter to program. 

Other large development systems 
packages, many of them based on fourth- 
generation languages, are gaining popu- 
larity with large user installations requir- 
ing quick system uptime and a minimum 
of back-end maintenance. 

Companies such as Promod, Inc., with 
its Promod system, Applied Data Re- 
search, Inc. with its Datacom/DB data 
base and Ideal language and Pro Com- 
puter Sciences, Inc. with its Pro-IV sys- 
tem are chasing part of a total U.S. soft- 
ware productivity tool market of $5.8 
billion in 1987, as forecast by Interna- 
tional Data Corp., a market research firm 
located in Framingham, Mass. 
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designed for Unix-based workstations or 
minis. Two such packages include Inter- 
leaf, Inc.’s Text Publishing Software and 
Context Corp.’s Context Document Soft- 
ware. Unix-based systems are generally 
workstations based on full 32-bit proces- 
sors, Brigham says. These workstations 
have a large local disk and up to 4M bytes 
of memory. 

Among users who already have pub- 
lishing systems, many have made their 
decisions based on the types of comput- 
ers they already had at their desks, ac- 
cording to analysts of Seybold Publica- 
tions, Inc., a Malibu, Calif.-based market 
research firm. Users of MS-DOS-based 
publishing software already have access 
to an IBM PC or compatible, says Peter 
Dyson, a Seybold analyst. 

Similarly, Unix-based publishing soft- 
ware is often used by people who already 
use Unix workstations for their scientific 
or engineering applications, says Jon- 


athon Seybold, president of Seybold Pub- 
lications. However, many Unix-based 
publishing systems are found in firms in 
which publishing is the primary activity 
and the company can cost-justify the sys- 
tem, he adds. 

Business professionals can set up a 
publishing system more cost-effectively if 
they purchase software that works with 
their current computers, but, according 
to Bove and Seybold, managers consider- 
ing a publishing system should ask the 
following questions: 

@ How much data do I have to pub- 
lish at once? 

The smaller the publishing job, the 
more attractive a PC is, Bove asserts. 

Only if PC or Mac tools cannot meet 
the users needs should they move up toa 
Unix system, Seybold says. 

@ How many people will be using the 
system? 

“If there are two to four users, go with 
PC systems,” Bove suggests. “If there 





Ada Moves Into 
Commercial Mart 


From the bowels of the Department of 
Defense, a programming language is tak- 
ing some bold steps into the commercial 
programming world. 

Ada is not a new language, dating offi- 
cially from 1977 when the DOD chris- 
tened it as its future language of choice. 

During the years, Ada has won over its 
share of believers. The language uses a 
programming logic structure that makes 
Ada programs easy to maintain, some- 
thing of which Cobol shops, with their 
reams of entangled spaghetti code, have 
only dreamed. 

Ada, in essence, contains an amalgam 
of the best features of other languages: 
Cobol’s data base handling, Fortran’s 
math, Pascal’s programming logic and 
C’s strength in communications. And 
Ada contains facilities that make it fairly 
easy to interface it with other languages. 


Why the late commercial arrival? 


All well and good, but.why the late ar- 
rival in the commercial area? For one 
thing, Ada has been tied so closely to the 
military in the past that it created its own 
coterie of inside programmers and an 
aura of inaccessibility to commercial us- 
ers. It also did not get the outside support 
and publicity it needed from major soft- 
ware and hardware vendors. 

“As a result, there were just not 
enough Ada support tools being devel- 
oped,”’ explains Bruce Lynch, president 
of the Programmer's Shop, located in 
Hanover, Mass. ‘‘Now that these tools 
are coming out, there will be a two- or 
three-year gestation period before Ada 
really makes a splash [commercially].”’ 

Lynch says a good starting point for 
Ada are those programming shops that 
have abandoned Cobol to strike out with 
PL/I or Fortran. “Ada is a stronger lan- 
guage than Cobol and has similar 
strengths to PL/I,’ Lynch explains. 
“Ada can be-a good extension to PL/I in 
large programming groups that need 
clear, logical programming.” 

IBM, in its inimitable way, is helping 
the Ada cause. The company has licensed 
Telegen2, an Ada development system 
from San Diego-based Telesoft, to run on 
IBM’s 370, 4300 and 3090 lines under 
the IBM VM and MVS operating systems. 

Ada will also get help in other areas. In 
the avionics, telecommunications and 
factory automation markets, the in- 
creased use of more powerful, cheaper 
embedded processors is turning more and 
more people to Ada. 

As the U.S. Army converts an increas- 
ing number projects toward Ada, outside 
contract programmers will take that ex- 
pertise back into the commercial arena. 





are 10 or 20, look at Unix. Anywhere in 
between is a gray area where you need to 
ask a lot more questions,” he says. 
@ What is the system’s cost per user? 
Unix systems offer more features, but 
they are far more expensive and more dif- 
ficult to cost-justify. For smaller publish- 
ing applications, PC-based systems will 
probably prove the most cost-effective. 
Finally, users should consider that the 
gap between PC and Mac and Unix pub- 
lishing systems will narrow in 1987 with 
the introduction of better networking 
software and publishing applications, an- 
alysts agree. 
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he technical potential 

of the 80386 micro- 

processor is, in a 

word, astounding. In 

September 1986, 
Compaq Computer Corp. became 
the first company to introduce a 
PC built around the Intel Corp. 
80386 microprocessor. At the 
Comdex /Fall trade show little 
more than a month later, practi- 
cally a dozen companies followed 
suit with 80386-based systems of 
their own. 

But the 386 systems available 
today are essentially souped-up 
versions of IBM Personal Comput- 
er ATs. These 386 machines are 
not living up to their potential, nor 
will this potential be fulfilled for 
some time to come. 

The root of the problem lies in 
operating systems software. In the 
IBM Personal Computer and com- 
patible world, advances in hard- 
ware are generations ahead of sys- 
tems software development. 

This gap between hardware and 
software is causing considerable 
confusion in the PC marketplace. 
At times, the confusion seems to 
be fueled by reports centering on 
the technical virtues of 386 sys- 
tems without fully explaining 
when or how those virtues will be 
realized. 

Much of the excited talk sur- 
rounding the chip at the heart of 
80386 systems may sound like 
sales hype. It is not. Intel’s latest 
microprocessor represents mini- 
computer power embodied in a 
single silicon wafer. The 386 is a 
full 32-bit CPU, which, by most 
estimates, will achieve processing 
speeds of 3 million instructions 
per second (MIPS) to 4 MIPS. On- 
board memory management fea- 
tures will address vast amounts of 
memory. 









































Any 386 system has the poten- 
tial to recognize up to 4G bytes of 
physical memory and 64 terabytes 
of virtual memory. The chip pro- 
vides support for protected multi- 
tasking and was designed to run 
more than one operating system 
concurrently. 

What’s more, the 80386 main- 
tains compatibility with earlier mi- 
croprocessors in the Intel line. 
The IBM PC and compatible fam- 
ily of personal computers has been 
powered by Intel processors for 
the past five years. More than 6.5 
million PCs installed worldwide 
belong to this IBM and compatible 
family, according to International 
Data Corp., a Framingham, Mass.- 
based market research firm. These 
computers are currently running » 
software programs believed to be = 
worth more than $6 billion in ag- 2 
gregate. Provisions have beens 
made in the 386 design that allow 3 
it to run the vast number of pro- ; 
grams already written for IBM and 
compatible equipniiént. 

The market, however, is far 
from having a Microsoft Corp. Z 
MS-DOS operating system that § 
will exploit the capabilities of the 3 
386. In fact, the systems software 2 
gap is so great that the industry is 2 
still waiting for an MS-DOS built © 
specifically for Intel 80286-based 
PC ATs and compatibles. 

Sure, the PC AT now runs on 2 
Microsoft’s MS-DOS 3.0, 3.1 or § 
3.2, and these versions of MS-¢ 
DOS have allowed well over half a 
million PC AT users to accomplish 
a lot. But when it comes to maxi- 
mizing the potential of the 286 
processor in PC AT-style systems, 
these versions of MS-DOS do very 
little. 

The 80286 chip itself is no lag- 
gard. The protected mode of the 
286 offers full 16-bit processing, 
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access to 16M bytes of physical memory 
and protected multitasking capabilities. 
Most PC ATs and compatibles have never 
been run in protected mode, however. 
Lacking an MS-DOS operating system to 
exploit the protected mode, most ATs 
have been running in real mode. In real 
mode, an 80286 basically acts like a fast 
8086 processor, ignoring its own ad- 
vanced memory and multitasking fea- 
tures. 

A new MS-DOS operating system for 
the protected mode of the 80286 is on the 
way. But MIS and users have been wait- 
ing for this operating system since the 
first PC ATs were introduced. Moreover, 
new applications software will need to be 
written to take advantage of this upgrad- 
ed MS-DOS. 

The first of these applications will 
probably not appear until six months af- 
ter the operating system debuts. If a 286 
MS-DOS should become available by the 
middle of this year, that means it will be 
the end of 1987 before meaningful appli- 
cations will appear. That is almost three 
and a half years after the first 286-based 
PC AT systems were introduced by IBM. 


386 hardware: The generation gap 


The discrepancy between PC hard- 
ware and software development becomes 
even more pronounced when looking’ at 
the 386 generation of systems. It is some- 
what simplistic to think of PC hardware 
in terms of generations, but for the sake 
of this discussion, it serves an important 
purpose. If one traces the lineage of the 
IBM PC family and compatibles, the PCs, 
PC XTs and compatibles represent the 
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first generation of these computers while 
the PC AT-style systems represent the 
second and 80386-based PCs represent 
the third. 

With the availability of 386 PCs, hard- 
ware development has effectively jumped 
two generations ahead of operating sys- 
tems software development. For exam- 
ple, according to “Microsoft’s own esti- 
mates, a new version of MS-DOS 
designed specifically for the 80386 will 
not be ready until sometime in mid-1988. 
This means that applications built to run 
under the native mode of a 386-specific 
MS-DOS may not appear until the end of 
1988 at the earliest. 

There are several theories about why 
PC operating systems are so far behind 
their hardware counterparts. Underlying 
all of these, however, are some very basic 
economic factors. 

When IBM decided to open its PC ar- 
chitecture, it invited competitive third- 
party software and hardware vendors to 
make and sell whatever applications and 
accessories they could dream up. Of 
course, much of the PC’s success is owed 
to this decision. But a large part of IBM’s 
current headache in the PC market is also 
due to the open architecture. PC-compat- 
ible and clone manufacturers have 
achieved great success in the last 12 to 
18 months at the expense of IBM’s mar- 
ket share and bottom line. 

At last count, there were more than 6: 
companies selling IBM-compatible PCs. 
This market is becoming more and more 
crowded every day. Vendors looking for a 
competitive advantage are bound to do 
one of two things: cut their prices or 
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push the technological boundaries of the 
product they are selling. Hence, prices 
for low-end PCs are rapidly dropping be- 
low the $500 mark. Also, 386 PCs 
showed up as soon as the first chips 
passed final testing and began rolling off 
Intel’s fabrication lines. 

Operating system software for the PC 
environment is quite a different story, 
with Microsoft holding a quasi-monopo- 
ly. Of course, no one is required to buy or 
run MS-DOS on a PC. But who would 
choose to ignore the treasure trove of ap- 
plications software available for MS- 
DOS? Not many people, judging by the 
relatively small success of Microsoft's 
Xenix and Unix compared with MS-DOS. 

Is Microsoft the pirate ship of the PC 
industry? Quite the contrary. Operating 
systems development is not a trivial task, 
and Micrusoft is hard at work on a new 
386 version. But the fact remains that in- 
tense competition in the PC hardware 
arena has spurred development at a much 
faster rate than the progress of operating 
systems software. 

However, the world is highly competi- 
tive. One would think that an MS-DOS al- 
ternative better suited to take advantage 
of underutilized hardware would start to 
win some converts. As it stands, there are 
several alternative systems or utilities 
that are vying to do just that. 

The most obvious of these are the old 
standbys, Xenix and Unix. Along with the 
Compaq 386 announcement last Septem- 
ber, Microsoft promised that a version of 
Xenix System V/386 would be available 
by the first quarter of 1987. AT&T’s 
Unix port for the 386 is also scheduled 
for certification and delivery in the first 
quarter of this year. That is more than a 
year before the industry can expect to see 
delivery of MS-DOS for the 386. 

Unix and Xenix, which is a superset of 
Unix System V, are both better suited 
than MS-DOS to take advantage of ad- 
vanced features on the 386 processor. 
MS-DOS is essentially trying to grow out 
of the 8-bit environment in which it was 
spawned. In comparison, Unix was born 
and bred in a 32-bit minicomputer envi- 
ronment and has been moved down onto 
smaller processors. Support for a 32-bit 
instruction set, a large linear address 
space and virtual memory are inherent to 
Unix. This is not the case with MS-DOS. 
Major additions must still be grafted onto 
MS-DOS to take advantage of features 
not found in the more constrained envi- 
ronment of an 8-bit processor. 


Progress in Xenix, Unix 


The most often-heard complaint about 
both Xenix and Unix has been the lack of 
software available for general business 
applications. But there has been defini- 
tive progress here. There are now more 
than 2,000 general business applications 
programs running under Unix System V. 

Assuming that a good portion of these 
applications get ported to 386 PCs, does 
that mean that users will begin jumping 
from MS-DOS to Unix? It is doubtful. De- 
spite the technical advantages of Unix or 
Xenix in a 32-bit environment, there are 
still three strikes against Unix with the 
majority of PC users: 

@ Technical Sophistication. 

The average PC user is not an avid fan 
of technology. As a result, Unix is a hard 
sell for the typical PC user. Most do not 
care what operating system they are us- 
ing, let alone the benefits of such arcane 
things as virtual memory or 32-bit in- 
struction sets. 

@ Ease of Use. 
Beginning to use Unix is probably not 


a whole lot harder than beginning to use 
MS-DOS. Many MS-DOS users, however, 
think that Unix is significantly more diffi- 
cult. The majority of users comfortable 
with MS-DOS will, therefore, be reluctant 
to invest time learning a new Unix operat- 
ing system. 

@ Price. 

While a copy of MS-DOS costs about 
$85, a comparable Xenix license com- 
mands a price of approximately $500. 
Applications software in the Xenix and 
Unix arena is also typically higher priced 
than MS-DOS applications. 

That brings us to the 80386’s ability 
to create virtual environments running 
different operating systems simulta- 
neously. The chip can run a single 286 or 
386 operating system, along with several 
copies of 8086 operating systems, in 
what is called the virtual 86 mode. Virtu- 
al 86 mode effectively emulates several 
Intel 8086 computers running at once. 
That means that several copies of MS- 
DOS (Release 2.0 or 3.0) can be loaded 
into these virtual 86 machines, along 
with copies of existing MS-DOS applica- 
tions. While the limitations of MS-DOS, 
such as the 640K-byte memory barrier, 
cannot be avoided with this scheme, it is a 
viable way to get protected multitasking 
capabilities with existing applications. 


everal companies are working on 

software control programs for the 

virtual environment. Two firms 
that have won considerable attention for 
their MS-DOS and Unix integration on 
the 386 are Phoenix Technologies Ltd. 
and Locus Computing Corp. 

Phoenix is famous for putting a pre- 
fabricated thorn in IBM’s side by selling 
its PC-compatible read-only memory 
BIOS specifications. Now, in conjunction 
with Interactive Systems, Phoenix has 
announced the creation of a control pro- 
gram called VP/IX that permits 80386- 
based systems to run PC-compatible MS- 
DOS applications as a task under Unix. 
Interestingly, Phoenix has also signed an 
agreement with Microsoft to provide a 
similar VP/IX link between Xenix and 
MS-DOS. Locus has announced a similar 
product called Merge 386. 

Botii of these products maintain the 
multitasking and multiuser capabilities 
of Unix and allow file sharing between 
Unix znd MS-DOS. A user may also in- 
voke #iS-DOS applications from within 
Unix and vice versa. 

But both VP/IX and Locus’s Merge 


’ 386 are products that will appeal to a rel- 


atively small proportion of users in the 
overal! PC market. High-end PC users 
running « »mputer-aided design or tech- 
nical applications will be more apt to 
move toward Unix if access to old MS- 
DOS applications is guaranteed. With 
full-blown Unix -available on an Intel- 
based system, some workstation users 
may also be tempted to move to a 386 PC 
if they get the added benefit of running 
MS-DOS software. 

For the majority of single-user 386- 
based systems, however, the operating 
system of choice will almost certainly be 
MS-DOS. And, if that is the case, most of 
the 386 PCs bought in the next two years 
will struggle valiantly and wait for oper- 
ating system software to catch up. 


Roberts is a research analyst with Inter- 
national Data Corp., a market research 
firm based in Framingham, Mass. His 
research and consulting services focus 
on the effective use of PCs in office auto- 
mation. 
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or some time now, Co- 

bol’s detractors have 

been keen on painting 

the venerable comput- 

er language as an ag- 
ing warrior ready to be retired. 

Much to the chagrin and sur- 
prise of many, however, Cobol has 
been busy pumping iron to get 
back into shape. Cobol, in fact, is 
drawing on some major strengths 
to flex new muscle on several mar- 
ket fronts. 

The critical mass of Cobol main- 
frame applications and the sheer 
numbers of programmers well 
versed in the language have 
swelled during the past 25 years. 
It has been estimated that more 
than 75% of existing mainframe 
applications have been written in 
Cobol. Supported by its wide- 
spread user base, Cobol has prov- 
en tenacious in resisting the 
change to fourth-generation lan- 
guages, which appear to be the 
heirs apparent to Cobol and other 
third-generation languages. 

Another factor adding to Co- 
bol’s punch comes from a growing 
supply of third-party software ven- 
dors that are busy streamlining all 
stages of Cobol’s application life 
cycle, even catapulting the lan- 


guage onto the new breed of pow- 
erful microcomputers currently 
appearing on the market. 

“IT wouldn’t call it a renaissance 
of Cobol,” explains Larry Tim- 
mins, a research analyst at the 
Gartner Group, Inc. in Stamford, 
Conn. ‘‘Cobol never died. There 
are just so many Cobol applica- 
tions out there that are keeping 
other languages from moving in, 
and the people who are making 
the big programming decisions are 
still Cobol based.”’ 

The increased activity in the Co- 
bol marketplace has centered on 
two broad thrusts: restructuring 
the language and existing main- 
frame Cobol programs; and mi- 
grating Cobol’s core building 
blocks to run on smaller proces- 
sors, creating new Cobol applica- 
tions away from centralized main- 
frame environments. 

The first movement has its base 
in the work done by the American 
National Standards Institute 
(ANSI). ANSI’s Cobol 74 standard 
was a step forward in making Co- 
bol a more structured program- 
ming language over the preceding 
Cobol 68 standard. Another major 
leap in restructuring Cobol came 
recently with ANSI Cobol 85, a 


standard that offers further ad- 
vances in Cobol code generation. 

Using both Cobol 74 and 85 
standards as touchstones, a num- 
ber of software vendors, such as 
Peat, Marwick, Mitchell & Co. 
Catalyst Group with its Structured 
Retrofit, Language Technology, 
Inc. with its Recoder and IBM with 
its Cobol /SF, have in recent years 
carved out a growing client base 
by supplying Cobol retrofit pack- 
ages to larger mainframe installa- 
tions that are experiencing trouble 
upgrading older Cobol programs. 

“These products basically use 
various scorecards to rate how 
structured the existing Cobol code 
is. Then the firms provide tools to 
get the programs up to what is 
deemed an acceptable structured 
Cobol level,’’ Gartner Group’s 
Timmins explains. “It’s an inter- 
esting trend because it forms an 
incentive to get people to get their 
code up to some sort of structured 
snuff,” he adds. 

IBM also helped set the Cobol 
upgrade wheels in motion in De- 
cember 1985 when it introduced 
VS Cobol Il, the company’s tip- 
ping of the hat to ANSI Cobol 85. 
Though VS Cobol Il is an MVS 
Cobol compiler, it is not, however, 


fully certified, and IBM stopped 
short of using all of the program- 
ming enhancements laid out in Co- 
bol 85. 

Nonetheless, VS Cobol II has 
become a watershed of sorts for 
Cobol. It represents IBM's faith in 
Cobol 85 as an important base for 
future mainframe programming. 
It has also given a green light to 
third-party software developers to 
use VS Cobol II and Cobol 85 
compatibility as perceived selling 
points in introducing new main- 
frame and micro Cobol compilers. 

“When IBM began marketing 
VS Cobol II, that’s when the new 
Cobol market started taking off,” 
says Paul O’Grady, executive vice- 
president of sales for Micro Focus, 
Inc., a Palo Alto, Calif., developer 
of Cobol compilers for microcom- 
puters. “‘It set the trend.” 

However, the new Cobol market 
has taken off slower than expected 
in the existing mainframe world. 
The same built-in inertia that has 
helped fend off the incursions of 
other languages has also proved a 
barrier to MIS converting en mas- 
se to Cobol 85. 

“IT would say the majority of 
mainframe sites are drifting over 
to Cobol 85,”’ Timmins says, *‘but 
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they certainly aren’t hurrying.” 

In this conservative MIS climate, 
fourth-generation languages also have 
not fared well in their mission to convert 
old Cobol systems. Where fourth-genera- 
tion languages have managed to make 
some inroads is within a small core of cor- 
porations willing to experiment with new 
system development. 

The East Bay Municipal Utility Dis- 
trict of Oakland, Calif., for example, de- 
veloped a new materials management sys- 
tem using the Application Factory, a set 
of fourth-generation language modules 
from Cortex Corp. headquartered in Wal- 
tham, Mass. 

According to Ross Mitchell, a Newton- 
ville, Mass., consultant who is helping 
the utility develop the new system, East 
Bay was a solid Cobol shop until 1984. 
“It looked at bringing the [materials 
management] applications up in Cobol 
and figured it would require seven man- 
years to develop an on-line system,” 
Mitchell says. “Developing the system in 
the fourth-generation language will take 
about 15 man-months.”’ 

Mitchell estimates the finished core 
applications will be made up of a total of 
500,000 lines of code, an argument 
against those who malign fourth-genera- 
tion languages as being unsuitable for 
large-scale application development. 

“The changeover [to the fourth-gen- 
eration system] has been good,”’ explains 
Herman Nichols, East Bay’s manager of 
purchasing and a user of the new system. 
i not a new phenomenon, but re- 

cent advances in microcomputer 
hardware and software are ready to break 
it wide open. The big push will come from 
the onrush of Intel Corp. 80386-based 
micros expected in 1987. The 32-bit ar- 
chitecture ana increased speed of the 386 
machines are naturals for programmers. 

Another catalyst will be Microsoft 
Corp.’s 286 DOS operating system, 
which will take advantage of the protect- 
ed-mode feature of the Intel 80286 and 
80386 processors to overcome the inher- 
ent 640K-byte memory limitations of ex- 


obol programming on micros is 
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isting MS-DOS operating systems. These 
developments are promising to boost the 
micro a quantum leap into the realm of 
Cobol programming, making true off- 
loading of mainframe Cobol program- 
ming resources finally a reality. 

“There are two forces driving the Co- 
bol industry now,” explains Micro Fo- 
cus’s O’Grady. “The first is ANSI Stan- 
dard 85, and the other is the migration of 
application development from the main- 
frame to the micro. The latter has major 
ramifications for 


The verdict is starting to come in from 
the users of these micro Cobol systems. 
Becky Stedman, a consultant with J. T. S. 
Computer Services, Inc., located in Roch- 
ester, N.Y., helped some of Xerox Corp.’s 
Latin American divisions install Visual 
Cobol on PCs to write accounts receiv- 
abie and general ledger applications. 

“The applications are both developed 
and run on micros,”’ Stedman explains. 
“The [Visual Cobol] package has some 
nice features such as a Shrink command 
and Mask editor. 





mainframe people. 
We've now 
reached the stage 
where you can run 
[Cobol] application 
code on micros and 
expect reasonable 
response time. The 
only limiting factor 
now is MS-DOS 
and that will soon 
disappear” with 
the arrival of 286 - 


‘T wouldn't call it a 
renaissance of 


Cobol. Cobol 
never died.’ 


The applications 
aren’t the fastest, 
but for our pur- 
poses they’re 
fine.”” (The Mask 
editor is part of Vi- 
sual Cobol’s 
screen painting fa- 
cility. The Shrink 
command is a utili- 
ty for reducing the 
size of Execute 
files.) 


— Larry Timmins 
Gartner Group, Inc. 





DOS, O’Grady 
adds. 

Vendors, scenting a new market op- 
portunity, are jumping in with micro Co- 
bol application software, most of which 
duplicates IBM’s CICS programming en- 
vironment. These packages typically use 
the same screens, commands and se- 
quences familiar to CICS programmers. 
The reason the Cobol micro vendors are 
concentrating on CICS applications is 
simple: According to recent Gartner 
Group estimates, there are now more 
than 25,000 CICS user sites worldwide. 

IBM, in its way, helped nudge this 
market along when it introduced Ez-Ed, 
an ISPF tool for Cobol applications devel- 
opment on IBM Personal Computers. 

“It will take another year to establish 
the market for Cobol on micros,” claims 
Steve Tryon, president of Alameda, 
Calif.-based MBP Software and Systems 
Technology, Inc., makers of Visual Co- 
bol, a compiler for IBM PCs. “The 386 
machines are going to give virtual ad- 
dress space, and with the extra process- 
ing speed and hard disk, full-fledged Co- 
bol on micros will be here.”’ 


David Howard, 
manager of Credit Coordination, Systems 
Group, at the Chase Manhattan Bank in 
New York, says the bank is using Visual 
Cobol to produce programs tracking 
credit authorization for commercial cli- 
ents. “The whole purpose is to put the 
data entry out where the data is,” How- 
ard explains, ‘‘and take some of the load 
from our IBM 3090.” 

Howard has nothing but good things 
to say about Visual Cobol’s screen man- 
agement and debugging facilities, which 
he claims make program -maintenance 
easier. His only complaint is that the 
compiling is slow. The bank plans on ex- 
panding its use of micro Cobol program- 
ming, developing applications to keep 
track of documents related to the credit 
transactions. 

Wendy’s International, Inc. of Dublin, 
Ohio, is a beta test site for Quicktask, a 
CICS applications development tool from 
Columbus, Ohio-based Goal Systems In- 
ternational, Inc. 

“We're using it to develop everything 
from sales to payroll applications,” ex- 
plains Allan Huffman, director of Techni- 
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cal Systems at Wendy’s head office. 
“Quicktask eliminates the need to know 
95% of CICS programming knowledge. 
The system programs more like a batch 
application. You still have to understand 
some of the CICS logic, but not much.” 

Huffman says Quicktask has been 
great on the development side, pointing 
out the package’s test debugging tools 
that enable programmers to check each 
instruction automatically and correct 
problems on the fly. 

Ironically, this gradual off-loading of 
Cobol applications onto micros might 
pose yet another stumbling block for 
those fourth-generation language ven- 
dors trying to rebound from dedicated 
Cobol mainframe shops to the relatively 
new field of micro and end-user applica- 
tions development. 

“But it’s not going to be an either/or 
situation at the micro level,”’ claims Mike 
McCandless, telemarketing sales manag- 
er at Micro Focus. ‘‘Software developers 
are always looking for better ways of pro- 
gramming for business applications. 
That could include fourth-generation 
languages. We’re not tied to Cobol.” 

McCandless claims that fourth-gener- 
ation language-like tools have already 
been integrated into his firm’s Cobol 
screen management facility. He adds that 
a series of Cobol code-generating tools, 
which simulate those already being used 
with fourth-generation languages, will 
soon appear on the market from several 
vendors. O’Grady adds: ‘‘We see Cobol as 
going way beyond classical applications. 
I can even see [Cobol] being used to write 
fourth-generation applications in the fu- 
ture.” 

The Gartner Group’s Timmins agrees. 
“Cobol will begin interfacing with other 
languages. I think it will be crucial for 
Cobol to incorporate new code structures 
to keep up with developments in artificial 
intelligence. If it doesn’t, another lan- 
guage will fill the gap and push ahead.” 


SQL asa starting point 


Timmins says a good starting point is 
IBM’s SQL. SQL has become a de facto 
interface standard between users and var- 
ious data base management systems. Pri- 
or to SQL, every DBMS supplier used its 
own data base language, in effect forcing 
applications developers to learn a new 
language each time they built software 
for anew DBMS. 

To date, there have been a number of 
micro SQL/Cobol products coming onto 
the market from such vendors as Infor- 
mix Software, Inc. of Menlo Park, Calif., 
and Oracle Corp., located in Belmont, 
Calif. What these vendors provide are 
high-level tools to build applications in 
Cobol, allowing direct access of SQL data 
bases from Cobol programs without hav- 
ing to convert data types. 

“SQL will eventually give users the 
ability to start sharing Cobol code,”’ Tim- 
mins says. “‘When that happens, they will 
be able to isolate the logical part of pro- 
grams and move them to different [pro- 
cessor] platforms to be worked on.”” 

“In spite of all these activities within 


‘the Cobol market,”’ explains Micro Fo- 


cus’s McCandless, “‘it’s good to remem- 
ber that Cobol is still a language for pro- 
grammers. While all these Cobol 
improvements are aimed at hiking pro- 
grammer productivity, they might also be 
clearing the path for fourth-generation 
languages to fulfill their destiny as pro- 
gramming tools for end users.”’ 


Kolodziej is Computerworld Focus se- 
nior editor. 
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Magnifi ho Monsters, 
Fabulous Hybrids 


Increasingly, MIS officers are being asked to join 
Unix and IBM’s proprietary operating systems 
Into a single supersystem. 





*BY-> -MICHAEL- TUCKER: 





inking dissimilar oper- 

ating systems in the 

same data network 

can be one of the 

greatest challenges 
for MIS managers and one that is 
becoming increasingly important. 
In particular, MIS is being asked 
to link Unix-based computers with 
IBM systems. 

Given a choice, MIS would 
probably pick one operating sys- 
tem and stick with it. But, the sin- 
gle operating system option may 
no longer be the best choice for 
most large corporations. In this 
age of open systems, chief execu- 
tives hunger for the freedom of 
multivendor solutions. But the re- 
ality of corporate computing is 
usually a collection of Unix sys- 
tems from assorted sources more 
or less grafted onto an installed 
base of IBM mainframes, minicom- 
puters and Personal Computers. 
MIS is then expected to make this 
hybrid work efficiently. 

As a result, MIS is desperately 
seeking software that allows it to 
link Unix systems downward to 
PCs and upward to mainframes. 
Fortunately, products that allow 
Unix to be linked with Microsoft 


Corp.’s MS-DOS and to IBM’s VM 
and MVS do exist today. Indeed, 
MIS ofiicers can actually use such 
products to manage and control 
personal computers and multiuser 
micros that fall outside their tradi- 
tional authority. 

The problems of integrating 
Unix and IBM systems are, of 
course, actually part of the larger 
issue of open systems and commu- 
nications standards. As the inte- 
gration efforts of such projects as 
the Manufacturing Automation 
Protocol (MAP) and the Technical 
Office Protocol (TOP) eventually 
bear fruit, the number of Unix-to- 
IBM options open to MIS will in- 
crease beyond measure. 

But we’re not there yet. Indeed, 
when Computerworld Focus con- 
tacted Boeing Computer Services 
Co. and General Motors Corp. 
about Unix-to-IBM links under 
TOP and MAP, respectively, both 
pointedly declined to comment. 
Still, for at least some situations 
and some machines, products that 
join Unix to IBM systems are be- 
coming almost commonplace. 

The most obvious link of oper- 
ating systems is, of course, the 
connection between Unix-based 


departmental systems and the MS- 
DOS-based personal computers on 
end users’ desks. And, because it 
is the most obvious link, the mar- 
ket has produced quite a number 
of Unix-to-DOS bridge products. 

MIS managers wishing to link 
PCs directly with Unix systems 
can exploit such products as Syn- 
chrony from Ann Arbor, Mich.- 
based Cosi, Inc. Synchrony allows 
a PC to operate as a terminal of a 
Unix system, provides file transfer 
between the two systems and per- 
mits the Unix system to execute 
MS-DOS programs on the PC. 
Synchrony is currently being re- 
marketed by AT&T. 

One Synchrony user is Bell 
South, a regional Bell operating 
company in Atlanta. Jim Tambur- 
rino, Bell South’s segment manag- 
er for purchasing, notes: “I’m us- 
ing Synchrony in a multimachine 
environment where we've got 
dumb terminals on some desks 
and PCs on others. All of them 
hook into a Unix departmental 
machine for office automation. 
The departmental machine then 
hooks up to a corporate main- 
frame.” 

Basically, 


Tamburrino — says, 


Bell South is using Synchrony as a 
terminal emulator. But, he adds, 
“It also lets me unload some of the 
drainage on the departmental OA 
system. For instance, it lets me get 
the heavy word processing users 
off the Unix machine and onto 
their own PCs.”’ 

For those MIS people who need 
to go further and blend the two 
operating systems on a single ma- 
chine, a number of options are 
currently on the market. Among 
the most popular of these is Multi- 
system Merge from Locus Com- 
puting Corp. Multisystem Merge, 
composed of Merge 286 and 
Merge 386 products, is an inex- 
pensive and relatively undemand- 
ing method of joining MS-DOS 
and Unix on PC AT-class ma- 
chines. Multisystem Merge allows 
MS-DOS to run as a task under 
Unix. Files can be transferred be- 
tween the two with relative ease, 
and as such, a Merge-equipped 
machine can function as a gateway 
between a PC local-area network 
(LAN) and larger Unix systems. 

ATG&T is one of several firms 
currently reselling the product. 
The company’s PC 6300 Plus, for 
instance, contains the product as 
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OS/Merge. But, Multisystem 
Merge’s real future may be in 
still larger machines. At Com- 
dex /Fall °86, Locus introduced 
Merge 386 for microcomputers 
based on the Intel Corp. 80386 
processor. If, as some analysts 
suggest, 386 machines show up 
with increasing reauen as 
servers within PC _netvorks, 
then products like Merge 386 
could make MS-DOS-to-Unix 
links mundane. 

However common the MS- 
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DOS-to-Unix merger may. be- 
come, wedding Unix to IBM’s 
proprietary operating systems is 
bound to be a union with a bit 
more pomp and circumstance. In 
fact, the necessary vows can be 
restrictive and expensive. 


Common Unix/IBM hybrid 


Still, options do exist for 
networking Unix machines to 
IBM mainframes, and some MIS 
officers are finding such links 
useful in solving otherwise very 


thorny micro-to-mainframe 
problems. Indeed, the single 
most common manifestation of a 
Unix/IBM hybrid is probably 
where Unix-based multiuser mi- 
cros (of the Personal Computer 
AT-class or above) are linking 
upward to IBM mainframes. 


or example, Zellers, Inc., a 
Pr icnest sie depart- 
ment store chain, recently 
invested heavily in a mixed net- 


work connecting its 210 stores 
with a corporate IBM main- 
frame. The underiying physical 
reality of Zellers’ problems was 
that each of the stores contained 
a collection of either IBM or 
NCR Corp. point-of-sale sys- 
tems that had io communicate 
with a file-serving AT-class mi- 
cro. The micro, in turn, then had 
to communicate with the corpo- 
rate IBM mainframe in Montreal 
as well as perform bookkeeping 
and accounting operations for 
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the local concern. 

The micro’s operating system 
thus had to be both multitask- 
ing and compatible with IBM’s 
communications protocols. “If 
there had >:en a multiuser (MS- 
DOS] available, we would have 
it,” notes Terry 
Moore, Zellers’ vice-president of 
information services. ‘We need- 
ed multitasking, and there 
wasn’t a multitasking [MS-DOS] 
on the market. We really didn’t 
have any choice.” 

So, Zellers went with Micro- 
soft’s Unix-derived Xenix for the 
PC ATs. Its suppliers were AW 
Computer Systems, Inc. of 
Mount Laurel, N.J., which did 
both hardware and software 
work, and the Santa Cruz Oper- 
ation, Inc., which contributed 
Xenix and the Unipath SNA- 
3270 mainframe -communica- 
tions package, an IBM Systems 
Network Architecture (SNA) im- 
plementation. 

Zellers now has its AT-based 
system up and running. The 
company is, in fact, planning to 
eventually install a second 
Xenix-based AT at each store. 
The second system would link to 
the first via a LAN to provide 
fault-tolerance | functions. It 
would also relieve the first sys- 
tem of day-to-day accounting 
and bookkeeping chores. To 
make it possible for each store 
manager to do those accounting 
tasks on the local machine, 
Zellers is looking at Xenix-based 
Lotus Development Corp. 1-2-3 
work-alikes. 

When Zellers purchased an 
SNA implementation from the 
Santa Cruz Operation, it also 
picked a side in an ongoing de- 
bate — a debate that significant- 
ly affects the business of linking 
IBM systems with larger Unix 
machines. 


veryone agrees that dis- 

covering a standard com- 

munications protocol for 
Unix and IBM machines is the 
ticket to success. The argu- 
ments start on who should be 
doing the work. As a rough divi- 
sion, the two camps are com- 
posed of those who feel that 
Unix machines must take on an: 
SNA protocol and those who 
feel that IBM users must install 
a bit of the Transmission Con- 
trol Protocol /Internet Protocol 
(TCP/IP), Unix’s standard file 
transfer and electronic mail fa- 
cility. 

Simply because of Big Blue’s 
power, the SNA camp has the 
clear advantage in terms of num- 
bers. Good SNA _ implementa- 
tions for Unix machines are 
available from several sources. 
For example, Systems Strate- 
gies, Inc., located in New York, 
markets a number of communi- 
cations products with the gener- 
al heading of CSNA. Written in 
C, these provide varying degrees 
of SNA functionality. The most 
complete is CSNA/LU6.2, 
which is a full implementation of 
IBM's LU6.2 protocol. 

Another, very strong player 
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in the SNA game is Communications So- 
lutioris, Inc. of San Jose, Calif. The firm 
has been a supplier of IBM communica- 
tions iacilities since 1979. 

In November 1985, Communications 
Solutions introduced Access/SNADS, a 
Unix-based implementation of IBM’s 
SNA Distribution Services (SNADS) ar- 
chitecture. A SNADS product provides 
for data management within an SNA 
communications environment. 

But, at the moment, the fraternity of 
SNADS sellers is a very limited club. As 
of 1986, even IBM was not a member. 

Meanwhile, if SNA has the advantage 
of a Big Blue blessing, then TCP/IP has 
the moral fiber that comes from a dedicat- 
ed user group. Because it has been 
around a long time, because whole gener- 
ations of programmers have learned to 
use it and because the federal govern- 
ment and the U.S. military have both sup- 
ported it, TCP/IP has emerged as a re- 
spectable alternative method of linking 
Unix and IBM systems. 

One TCP/IP proponent is Stephen 
Tolchin, technical director of operational 
and clinical systems of Baltimore-based 
Johns Hopkins Hospital. Recently, Tol- 
chin faced the quintessential MIS prob- 
lem: “‘We had a collection of machines 
that didn’t talk to one another very well,” 
he says. His firm has 10 Digital Equip- 
ment Corp. PDP-11s, two Unix-based su- 
permicros and two IBM mainframes. 

Hardware homogeneity was out of the 
question. ‘“‘Buy IBM?’ Tolchin scoffs. 
“The 10 PDP-11s are owned by 10 differ- 
ent, independent departments. You're 
just not going to tell them what to do.” 
And, software homogeneity was no more 
likely. ‘“‘The data base management sys- 
tem people would like to have you go out 
and buy their product and put it in every- 
thing from micros to mainframes. But 
you can’t do that. You’ve got existing ap- 
plications that you’re just not going to 
sacrifice,” Tolchin says. 

So, Tolchin set out to create a bridge 
between his diverse machines and operat- 
ing systems. First, he produced a distrib- 
uted application using the Ingres DBMS 
from Relational Technology, Inc. of Ala- 
meda, Calif. Second, he implemented 
TCP/IP on his mainframes. ‘Our goal,” 
he says, “‘is to make the IBM mainframe a 
network citizen under TCP/IP. ... It 
seemed better to teach it TCP/IP than 
make every other machine in the network 
talk SNA.” 

So, Unix and IBM hybrids are possible. 
But they are monsters of a sort, not be- 


cause they are destructive but because |- 


they are unusual. The question, though, 
is whether MIS people should bother 
with these creatures. 

The answer may be back at Zellers, 
with its Xenix-based ATs managing net- 
works of intelligent cash registers. 

The Zellers system presents an inter- 
esting kicker. Unix here is playing its tra- 
ditional role of departmental operating 
system. It is managing groups of single- 
user systems and providing gateways into 
the corporate mainframe. But, it is also 
acting as the operating system of a very 
personal computer. The firm’s ATs are 
essentially acting as MS-DOS systems, 
except that they have Unix’s multitask- 
ing and communications facilities. 

Thus, they provide MIS officers with 
rather good evidence that, at least as far 
as corporate data processing networks 
are concerned, Unix’s real role may actu- 
ally be that of a personal operating sys- 
tem for single-user machines. This means 
that espousing Unix as the PC operating 
system of choice could have significant 
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If SNA has the advantage of a Big Blue 
blessing, then TCP/IP has the moral fiber 
that comes from a dedicated user group. 


advantages for MIS directors — both in 
terms of technology and politics. 

In technology, the advantage of Unix 
is that it fits what seems to be the histori- 
cal pattern of PC evolution. It provides 
multitasking and multiuser functionality 
at a time when Microsoft has proved re- 
luctant to add those characteristics to 
MS-DOS. Unix is also capable of exploit- 
ing the full potential of 32-bit systems 


based on the Intel 80386 microprocessor, 
which MS-DOS clearly is not. 

But, it is in terms of the politics that 
Unix and Unix/IBM hybrids could be 
most useful to MIS. No one doubts that 
micros and mainframes will ultimately be 
integrated. MIS has much to lose or gain 
on how that integration comes about. If 
the links grow from below, from micro 
managers and their PCs, then the profes- 
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sion of MIS will once more find itself 
forced to become a client, adapting its 
mainframes and its data to fit the require- 
ments of desktop systems. 

If, on the other hand, MIS officers es- 
tablish the links themselves, then they 
could find themselves in a strong posi- 
tion. And, hybrids could be their weapon. 
By aggressively selling Unix to end users 
as a technically superior alternative to 
MS-DOS while making certain that Unix 
desktops are tightly integrated into hy- 
brid data networks, MIS officers can un- 
dercut the power of MS-DOS-based. 
stand-alone machines. They might, final- 
ly, bring the management and managers 
of micros and PCs under their own au- 


thority. F) 


Tucker is Computerworld Focus features 
editor. 
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*‘BY*REBECCA*+*HURST>* 


omparing data base 
management systems 
and fourth-generation 
languages (4GL) is 
not as easy as compar- 
ing apples and oranges. Most 
DBMS and 4GLs were introduced 
in the mid-1970s as separate prod- 
ucts. But unlike apples and or- 
anges, they have since begun 
merging into a new hybrid. Conse- 
quently, many DP and MIS profes- 
sionals find that their attempts to 
distinguish between the products 





are confusing at best. 

Many DBMS systems and 4GLs 
can serve overlapping functions, 
but they are not entirely inter- 
changeable. As a result, the DP 
professional looking for the right 
software often walks a tightrope. 
The 4GL-based products may not 
meet a corporation’s needs for 
complex file structures, backup 
and recovery. The DBMS may be 
overkill for companies or depart- 
ments that require simple data fil- 
ing systems. 


First there were DBMS systems 
and 4GLs, but DP and MIS manag- 
ers with DBMS wanted an easier 
way to create data base files and 
applications. Language vendors 
responded by providing interfaces 
to popular data bases and by add- 
ing data base functions to their 
4GL products. Spurred by the suc- 
cess of the 4GL companies that 
provided DBMS interfaces, data 
base vendors began introducing 
their own 4GLs. 

In fact, several vendors sur- 
veyed by Computerworld Focus 
indicated that they offer hybrid 
products. Since the 1970s, firms 
such as Information Builders, Inc. 


and D&B Computing Services Co. 
have marketed software products 
that combine a 4GL with data base 
management capabilities. These 
products have become more 
DBMS-like during the years, ana- 
lysts agree. Still, these tools also 
work with traditional DBMS such 
as Datacom/DB from Applied 
Data Research, Inc. and IDMS/R 
from Cullinet Software, Inc. 

In turn, vendors that primarily 
supply traditional DBMS indicate 
that they have introduced 4GLs or 
even combination DBMS/4GL 
products. For example, ADS /On- 
line is Cullinet’s 4GL offering. 
Products such as Unify Corp.’s 
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Accel resemble combination offer- 
ings such as Information Builder’s 
Focus and D&B’s Nomad2. Then, 
too, firms such as Informix Soft- 
ware, Inc. provide 4GLs layered on 
top of their data base engines. 
Many of the resulting products 
look perplexedly similar, and 
marking their differences and opti- 
mal uses has been a problem for 
users and vendors alike. The con- 
fusion is a vicious circle, accord- 
ing to Tom Melchiorre, a software 
analyst at Datapro Research Corp. 
in Delran, N.J. ‘Vendors aren’t 
quite sure where they are going, 
so they’re trying to cover all the 
markets,’ Melchiorre explains. 


is : 


‘Difference 


‘Customers aren’t sure whether a 
4GL is a language or a 4GL 
DBMS.” 

However, there are distinct 
characteristics between 4GLs and 
DBMS, several analysts agree. By 
using these to identify the prod- 
ucts and their strengths, DP man- 
agers can examine. which type of 
software is most likely to meet 
their needs. 

In defining programming lan- 
guages, many analysts eschew the 
term ‘‘fourth generation.’’ Some 
languages are more fourth gener- 
ation than others, Melchiorre 
says. According to Shaku Atre, 
president of Atre Consultants in 


Rye, N.Y., no true 4GL yet exists. 


However, like Melchiorre, Atre 
says she believes that some lan- 
guages have more fourth-genera- 
tion qualities than others, and she 
has devised a point scale running 
between 3.0 and 4.0 to explain 
how closely products approach a 
fourth-generation status. 
Beginning with the general pre- 
mise that languages like Cobol 
and PL/I represent third-genera- 
tion technology, Atre rates the on- 
line application development lan- 
guage for IBM’s IMS data base a 
3.25. Software AG of North Amer- 
ica, Inc.’s Natural, Applied Data 
Research, Inc.’s Ideal and Cincom 


Systems, Inc.’s Mantis fall into the 
3.5 group of languages. Products 
such as On-Line Software Interna- 
tional, Inc. Ramis II, Information 
Builders Focus and D&B Comput- 
ing Nomad2, often referred to as 
4GL data bases, are part of the 
3.75 language group, Atre says. 
One quality of most 4GLs is that 
they take on the characteristics of 
data bases. Even so, 4GLs are still 
languages, analysts agree. ‘“‘The 
emphasis of 4GLs is on manipulat- 
ing language,” explains Herb 
Gepner, a senior associate at Data- 
pro. A 4GL is a language proces- 
sor that interprets English lan- 
guage statements into commands. 
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Because of their power, 4GLs can also be 
used to create files that can be grouped 
into meaningful conglomerates. By con- 
trast, Gepner says, the emphasis of a 
DBMS is on data structure. “It has much 
more powerful manipulative capabilities 
that can handle extremely large, struc- 
tured data bases.” 

To clarify whether a product is a 
DBMS or a language, Atre has devised 
the following nine-point checklist. If a 
product fails to meet all of the list’s crite- 
ria, it is not a full data base management 
system, she maintains. 

A DBMS must have a data model, 

which provides the underlying 
structure of the system. 

A DBMS must have the ability to 

create physical files. 

A DBMS must have a data defini- 

tion language (DDL). The DDL de- 
scribes the data in a language that the 
DBMS will understand. 

A DBMS must have a data manipu- 

lation language (DML). A DML ma- 
nipulates the physical files of data within 
the data base. 

A DBMS must have a data control 

language (DCL). The DCL de- 
scribes backup and recovery for the 
DBMS if it should go down during trans- 
mission or in the middle of a program. 

A DBMS must have system installa- 

tion capabilities, which include re- 
covery, restart, space redundancy and re- 
organization. 

A DBMS must have the ability to 

program in the host language. 

A DBMS must perform data com- 

munications. Data communications 
is important for data transfer toa DBMS 
that resides on another computer. One 
form of communications is CICS, which 
manages terminal and transmission line 
access. 

A DBMS must have a data dictio- 

nary or directory. The data dictio- 
nary or directory is similar to a road map 
in the DBMS, Atre says. It checks autho- 
rization and records file updates. 

The areas in which combination 
DBMS and 4GL products-such as Focus, 
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Nomad2 and Ramis II are weak are the 
data dictionary or directory and system 
installation, according to Atre. There- 
fore, she asserts, they are not full DBMS. 

System installation, in particular, is a 
critical element. ‘‘Without some kind of 
recovery and backup, the best data base 
management system is useless,” she 
maintains. ‘‘What good is a data base if 
it’s not up and running?” 

More important than the characteris- 
tics that define DBMS and 4GLs are the 
types of solutions that the products pro- 
vide. However, it is difficult to identify so- 
lutions without defining the needs that 
they address. ‘‘When customers consider 
a DBMS or 4GL, they have to ask what 
the needs of their operations are,”’ Data- 
pro’s Melchiorre says. 


MIS must assess needs of end users 


MIS needs to look at its end users and 
the way they handle data, according to 
Anita Massey, product manager at Unify. 
“People will assume they’re out for a 
high-performance product, but they’ll 
base their decision on how fast an SQL 
query command is executed,” she says. 
However, a query has to- be performed in 
context. “If 60 users will be running data 
base applications at the same time,”’ Ma- 
sey explains, ‘“‘the product should be test- 
ed under similar conditions.” 

To help MIS professionals assess their 
needs, Unify has printed an outline of cri- 
teria that fall into four categories: user 
description, data description, applica- 
tions and system requirements. Under 
user description, companies should con- 
sider the types of users who will use the 
system and how they will access it, the 
number of users, the degree of data shar- 
ing and unscheduled use anticipated, re- 
sponse time and data access and control. 

With regard to data description, MIS 
or DP managers should question both the 
present and future volume of data to be 
handled, the viability of the data struc- 
ture and items, the quality and timeliness 
of the data, the sensitivity of data loss or 
damage and the transaction rates. 

In the area of applications, users 


should look at the language they plan to 
use, the product’s documentation and 
the portability of the software. Finally, in 
terms of system requirements, managers 
should consider the available memory, 
system administration, any disruptions in 
service, the cost of the system and the in- 
stallation time. By analyzing these vari- 
ous requirements, Massey suggests, it 
will be harder to be swept away by indi- 
vidual product features. 

While DBMS and 4GLs do not fit neat- 
ly into categories, there are some general 
ways in which these products address the 
requirements of various user environ- 
ments. 

The power of a DBMS is optimized for 
a production environment in which data 
integrity is critical and there are hun- 
dreds of thousands of transactions per 
day, Atre says. Melchiorre concurs, but 
he adds that the best software environ- 
ment is one in which the applications are 
well defined and relatively unchanging. 

The software best suited for DBMS in- 
cludes those applications that serve as 
the nucleus of the organization, accord- 
ing to Ed Acly, a senior software analyst 
at International Data Corp., located in 
Framingham, Mass. These include pro- 
grams such as accounts payable, ac- 
counts receivable and order entry. 

However, using a DBMS in some envi- 
ronments is like shooting a moose with 
an elephant gun, Datapro’s Gepner says. 
For companies or departments with sim- 
ple data management requirements, a 
4GL may provide all the necessary capa- 
bilities. A 4GL also has the flexibility to 
handle the personal or temporary appli- 
cation requirements of a dynamic office 
with changing conditions, Melchiorre 
suggests. In addition, corporations often 
use a 4GL and DBMS together to provide 
complementary functions. 

Whether a manager is planning to 
purchase a DBMS, a 4GL or both, it is im- 
portant to recognize that these products 
were not designed to be used extensively 
by end users. The best 4GLs are applica- 
tion developer friendly, Atre explains. 
Tools such as Informix Software’s Infor- 


mix-4GL were designed for application 
builders, according to Laura King, Infor- 
mix vice-president. Even though fourth- 
generation products have friendlier inter- 
faces, they are still designed for 
programmers, not end users, she says. 

Although 4GLs were designed to en- 
hance programmers’ productivity, many 
favor third-generation languages to de- 
velop DBMS applications. “‘Fourth-gen- 
eration languages eat up computing re- 
sources,” Datapro’s Melchiorre claims. 
Technical users and programmers will of- 
ten bypass menus and simple English in- 
structions and go to simple command 
codes, he says. 


‘| haven’t written one line of C’ 


Other programmers like Mark Sobell, 
president of Sobell Associates, an appli- 
cation consulting firm in Palo Alto, 
Calif., argue that 4GLs can be used with 
a DBMS without degrading the speed of 
the system. It is also possible to write ap- 
plications using a 4GL without turning to 
a third-generation language for subrou- 
tines, says Sobell, who has been develop- 
ing applications for clients with Informix- 
4GL for 1% years. “In that time,” he 
says, “I haven’t written one line of C 
code.” 

As a result of his experience with com- 
bination DBMS/4GLs, Sobell also ques- 
tions the distinctions people are attempt- 
ing to place between DBMS and 4GLs. 
“Any application can benefit from a 
fourth-generation language,” he asserts. 
“You can do software prototyping, or 
you can build a production-quality appli- 
cation. There’s no reason to go back to a 
DBMS.” 

DBMS and 4GLs have taken on many 
of each other’s characteristics, Mel- 
chiorre agrees. But while that trend will 
continue, vendors will continue to offer 
separate products to DP and MIS profes- 
sionals. “The fact is that some people will 
want a 4GL in their DBMS, and some peo- 
ple will not.” 


Hurst is a Computerworld Focus senior 
writer. 








Data processing managers planning to 
purchase a data base management sys- 
tem may feel they need a scorecard to 
track the many available products. How- 
ever, managers are more likely to suc- 
ceed if they go beyond product details 
and ask how the DBMS will fit into their 
corporate game plan. 

The use of one particular DBMS 
product over another does not affect the 
success of a user installation, concluded 
a report from International Data Corp. 
(IDC) of Framingham, Mass. All the sys- 
tems had their share of successful and 
less than successful users. But, while 
the quality of the DBMS is not a strong 
factor, the number of DBMS systems is. 

The most successful users surveyed 
by IDC reported a preference for using a 
single set of data bases for both produc- 
tion and information center processing. 


System. development tools key 


Other factors that had an impact in- 
cluded the techniques and tools used in 
system development and the resources 
used to integrate a DBMS system into 
the work environment. 

The most effective organizations 
made a markedly greater use of fourth- 


The Secret Of A Successful DBMS: A Blend Of Technology, Management Issues 


generation languages and application 
generators, while less successful ones 
made heavier use of third-generation 
languages, the study said. Notably, the 
troubled installations reported an inabil- 
ity to deliver affordable, flexible applica- 
tions that meet users’ requirements. 

The implication is that more success- 
ful in-house developers may be spending 
fewer corporate hours and dollars devel- 
oping applications. Consequently, they 
may also have more time to address 
backlogged requests for more job-specif- 
ic software. 

Application development techniques 
also affect how successfully a DBMS is 
used. The effective organizations used 
prototyping more frequently than did 
less effective companies. Other popular 
techniques among all survey respon- 
dents included stuctured analysis, de- 
sign and programming and quality as- 
surance testing. The use of these older 
techniques overshadowed the use of 
newer approaches such as process and 
function modeling and data modeling 
and analysis, IDC reported. 

The IDC study also noted several 
management issues that contributed to 
winning DBMS installations. Among 


more successful organizations, senior 
management was more committed to 
finding an effective data management so- 
lution, and the data processing budget 
constituted a larger percentage of the to- 
tal revenue. In fact, the IDC survey re- 
vealed a consistent correlation between 
the revenue spent on DP and the relative 
effectiveness of DBMS installations. 


Devote more staff to development 


In addition, the most successful com- 
panies devoted a substantially greater 
percentage of their MIS or DP staff to 
applications development. 

Finally, the most effective organiza- 
tions reported that they have been able 
to make information available on a re- 
sponsive basis to all classes of users. 
They have also reported the ability to 
provide enhanced data security and pri- 
vacy. 

However, even these successful com- 
panies have not been able to provide. all 
the answers. Both they and their less 
successful counterparts reported politi- 
cal problems that stemmed from users 
having to relinquish ownership of their 
data. 


— Rebecca Hurst 
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he new wave of mi- 

croprocessors has left 

in its wake added . 

power in personal 

computer hardware. 
Many PCs are unable to take 
advantage of these more powerful 
chips because of limitations in 
today’s standard operating sys- 
tems. MIS and users must look 
for a solution to bring the force 
of the new generation of PCs to 
desktops. 

The operating system level is 
ripe for change. The first version 
of Microsoft Corp.’s MS-DOS was 
essentially an upwardly compati- 
ble, 16-bit version of Digital Re- 
search, Inc.’s CP/M, the de facto 
standard operating system for 8- 
bit microcomputers. That was 
good for the first IBM Personal 
Computer, based on the Intel 
Corp. 8088 8-bit chip that looked 
and performed like a 16-bit ma- 
chine. } 

However, more powerful mem- 
bers of Intel’s chip family have 
pushed the power of hardware far 
beyond the capabilities of MS- 
DOS. New operating system fea- 
tures are required to harness that 





power. This is especially true of 
the recent wave of Intel 80386- 
based machines, the first of 
which, the Compaq Computer 
Corp. Deskpro 386, was joined by 
almost 20 other products at Com- 
dex /Fall ’86 in Las Vegas. 

For the time being, many of 
these vendors are planning to of- 
fer Microsoft’s Xenix System V, 
an enhanced version of AT&T’s 
Unix System V. These companies 
need the Xenix option because 
they realize that the benefits of 
running MS-DOS on a 386-based 
machine are dubious. Moreover, 
MS-DOS is incapable in its cur- 
rent form of taking advantage of 
some of the advanced hardware 
features of the 386, such as ex- 
tended real and virtual memory 


and virtual 8086 modes. In short, | 
| with strong integrated network- 
| ing capabilities. 


there is a strategic and, some 
might say, critical, operating sys- 


tem gap between current-genera- | 


tion PCs based on 8088 and 
80286 chips and next-generation 
PCs based on the 386 chip. 

Unix is not without its draw- 
backs — it does not run any 
popular PC-based applications 


software programs such as Lotus | 





Development Corp. 1-2-3, Micro- | 
soft Word and Multiplan and 
more. It is, however, fully capable 
of taking advantage of some of 
the very same 386 features MS- | 
DOS is not, such as large memo- | 
ries, both real and imagined (or 
virtual). 

There is a third option, one 
that is gaining more and more 
credence every day. That is, why 
not unite MS-DOS and Unix into 
a single operating environment? 

Such a merger seems natural. 
After all, each offers many of the | 
capabilities that the other sorely 
lacks. From its inception, MS- 


| DOS was and is a fairly base-level, | 
| single-user, single-tasking operat- 


ing system for PCs. In contrast, 
Unix was intended from the start 
to be multiuser and multitasking 


The first products that sought 
to marry the MS-DOS and Unix 


| worlds came on the market long 


before the Intel 386 chip, before 
even the general availability of PC 


| AT clones based on the 286 mi- 


croprocessor. In large part, these 
products were part of an offensive 


strategy, a means of positioning 


| Unix systems as coexisting rather 


than rivaling MS-DOS systems 
while opening up new horizons to 


| MS-DOS users — more powerful 


processors, more main memory, 
larger disk capacities, network- 
ing, file and disk sharing and 


| electronic mail between previous- 


ly stand-alone systems. In other 


| words, some clever marketeers 
| had devised a way they thought 


they could sneak Unix systems in 


| through the back door. 


These earliest MS-DOS-to-Unix 
bridge products keyed in on one 
strategic flaw in the PC market: 
the lack of viable networking 
standards and options. The earli- 
est MS-DOS /Unix bridge prod- 
ucts, which began appearing in 
the early "80s, sought to tie 
stand-alone PCs together in star- 
like, local-area networks (LAN) in 
which either a Unix-based super- 
micro or mini served as a central 
file server. Not a bad positioning, 
considering the confused and un- 
certain state of PC networks at 
the time. Many users hesitated to 
commit to these products even 
though they needed to share data 
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and expensive peripherals between indi- 
vidual PC users. 

These MS-DOS-to-Unix bridge prod- 
ucts offered very basic capabilities, such 
as permitting PCs to act as intelligent 
terminals to Unix-based supermicros and 
allowing them to use the multitasking, 
multiuser and communications capabili- 
ties of the Unix-based supermicros. In 
addition, the offerings served as central 
points for communicating with other PC 
users that might also be attached as well 
as with those users who merely had a 
dumb terminal on the Unix system. 


mong the first of these products 
was Touchstone Software 
Corp.’s The Connectables, which 


includes both PCworks, PC-based soft- 
ware, and Unihost, Unix-based software. 
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It is Unix users who want access to MS-DOS 
applications and not MS-DOS users that 
want w-tliitasking who are driving the MS- 
DOS/Unix merger. 





The Connectables also allows IBM PCs 
and Apple Computer, Inc. Macintoshes, 
through a third product called Macline, 
to serve as workstations to a Unix-based 
host. Working together, the PCworks 
and Unihost software provide for file 
transfers from the PC workstation to the 
Unix host and vice versa as well as for E- 
mail and Digital Equipment Corp. VT52 


and VT100 terminal emulation. Actual 
processing can be distributed between 
the PC or the host system. When operat- 
ing in this mode, the Unix system per- 
forms I/O for the PC. 

Locus Computing Corp. is another 
early pioneer in the MS-DOS-to-Unix 
bridge product arena. Today, however, it 
is probably best known for its work on 





For over eight years 
Whitesmiths has 
focused its efforts 
solely on developing 
and supporting a 


family of quality systems software. Today, Whitesmiths is 
the only company offering compatible C and Pascal native 
and cross compilers for the full spectrum of computers on 
the market—from the IBM PC to the IBM 370, from the 
DEC Micro-11 to the VAX 8600, and all of the most 


popular processors in between. 


The Compiler You Want 
On The Machine You Use. based code, and the 


display, a powerful 
multi-segrent linker 
for generating ROM- 


ability to display high- 

level source code, assembly language, and machine object 
code on one listing. 

With Version 3.0, you get features supporting the emerging 

ANSI C standard, plus a uniform run-time environment and 

identical source code across all machine architectures. 

The Version 3.0 Pascal compiler provides you 


what are considered to be the most 
sophisticated MS-DOS/Unix products 
available, Merge 286 and Merge 386, 
which enable MS-DOS applications to 
run as tasks under a Unix System V host 
operating system. 

Locus started out a few years ago to 
build a much less ambitious, though still 
technically intriguing, bridge product 
that sought to marry MS-DOS worksta- 
tions and Unix hosts in a LAN environ- 
ment. It did so quite successfully with a 
product now called the PC Interface. 
The Santa Monica, Calif.-based software 
house says that its OEMs have sold 
more than 100,000 copies. 

Like The Connectables, PC Interface 
entails both MS-DOS-based workstation 
software and Unix-based host software. 
Unlike The.Connectables, which offers a 
direct connect between PCs and Unix 
hosts, the PC Interface software compo- 
nents work in tandem over a LAN, usu- 
ally an Ethernet LAN. To the MS-DOS- 
based workstation, PC Interface 
software makes the Unix host look like a 
very large disk drive. Applications are 
processed locally on the PC, though PC 
applications can take data from either 
the local disk or the larger Unix system 
disks. 

A third early MS-DOS-to-Unix bridge 
product was Synchrony, from Cosi, Inc. 
of Ann Arbor, Mich. Synchrony makes a 
PC look like a DEC VT52 or VT100, 
IBM 3101 or Tektronix, Inc. 4010 
graphics terminal to a Unix host. 

One of the sophisticated features of 
Synchrony is that even when a user is 
logged on to his PC as a Unix terminal, 
MS-DOS commands can still be executed 
through special commands. In addition, 
the user can direct program output from 
host to PC or PC to host and can also 
direct the host to run a program on a PC 
other than the one from which the 
command originated. 

The Santa Cruz Operation, Inc.’s 
Xenix-Net is not strictly an MS-DOS-to- 
Unix bridge product in the same way the 
first three are. In fact, it is really a 
networking product, based on a pre- 
packaged version of Microsoft’s Net- 
works for Xenix product that permits 
both MS-DOS-based PCs and Xenix- 
based microcomputers to work together 
and communicate with each other over a 
LAN. 

One of the major, substantive differ- 
ences between Xenix-Net and the other 
products is that it has a distributed file 
system that integrates all Xenix and MS- 
DOS servers on the network into a 
single system, according to the Santa 
Cruz, Calif.-based firm. The earlier 
bridge products merely link MS-DOS 
and Unix systems together for sharing 
resources, processing power and, occas- 
sionally, E-mail. File systems are not 
integrated in any way. 

Xenix-Net is probably a logical solu- 
tion for users who are hesitating to 
commit to either a PC LAN or a mul- 
tiuser Unix system as a departmental 


computing solution. It enables users to 
have both, without having to choose one 
or the other. 


Version 3.0 of Whitesmiths compilers is now 
available, with new features and functionality 
designed to meet the needs of today's 
professional software developers. Features 


with a Pascal to C Translator, a full ISO Level 1 
implementation that includes conformant array 
parameters and numerous extensions. 

If you're in the market for C or Pascal, call 


include a C source level 
interactive debugger with 
breakpointing and variable 


Whitesmiths at 1-800-225-1030. 
We have the compiler you want 


Whitesmiths, Ltd. “""™*""" 


59 Power Road, Westford, MA 01886 © (617) 692-7800 / Telex 750246 





INTERNATIONAL DISTRIBUTORS: AUSTRALIA, Whitesmiths Australia, P.O. Box 21, 51 Grantham Street, Carlton, NSW 2218, (612) 588-7652 ¢ FRANCE, COSMIC 
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S.A.R.L., 52 Quai des Carrieres, 94220 Charenton Le Pont, Paris, (14) 378-8357 ¢ GERMANY, GE 
Pascaistrasse 14, D-5100 Aachen, 02408/13-0 ¢ JAPAN, Advanced Data Controls 
170, (03) 576-5351 ¢ SWEDEN, Unisoft AB, Fisknhamnsgatan 10, S-41455 Goteborg, (31) 125810 « 
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MS-DOS and Unix at the desktop 


The earlier MS-DOS-to-Unix products 
were good as far as they went, though 
they fell short of the ultimate goal of 
integrating the MS-DOS and Unix 
worlds into a single environment. That 
task has been left for what might be 
called second-generation MS-DOS /Unix 
merger products. 

In general, these second-generation 
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MS-DOS/Unix merger products aim to 
do considerably more than permit MS- 
DOS-based PCs to serve as network 
workstations attached either directly or 
across a LAN to Unix-based hosts. In- 
deed, these products provide an integrat- 
ed MS-DOS/Unix environment in a sin- 
gle desktop workstation in which the 
facilities of both operating systems are 
available to the user even though they 
share a single, common, integrated file 
system. 


ocus Computing’s Merge 286 is 

marketed by AT&T as the Simul- 

Task facility for its PC 6300 Plus. 
Simul-Task was developed jointly by Lo- 
cus and AT&T and includes some AT&T 
proprietary hardware. The Merge 286 
software, however, is available to other 
OEMs directly through Locus. 

Merge 286 and its newer sibling, 
Merge 386, provide for the concurrent 
operation of MS-DOS and Unix on a 
single 286-based or 386-based worksta- 
tion, respectively. The Merge products 
present either a Unix or MS-DOS envi- 


Ultimately, 
however, 
something totally 
new — neither 
Unix nor MS- 
DOS — will have 
to emerge. 
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version of Unix on microcomputers. 

The spokesman adds that it is Unix 
users who want access to MS-DOS appli- 
cations and not MS-DOS users that want 
multitasking who are driving the MS- 
DOS/Unix merger. He says some MS- 
DOS users will buy VP/IX, but only 
those “who can’t wait for IBM and 
Microsoft.” 

Some people, however, might dis- 
agree with the spokesman’s assessment. 
Clare Fleig, director systems research at 
International Technology Group of Los 
Altos, Calif., says that many people sim- 
ply don’t realize that the 286 and 386 
chips are incompatible with each other 
— the result of fundamental architec- 
tural differences between the 16-bit 286 
and the 32-bit 386. 

For Fleig, further convergence of the 
two operating systems is not only a 


probability but a necessity brought on 
by the features and requirements of the 
386’s 32-bit architecture. Fleig says an 
assessment she has made of future oper- 
ating system requirements for 386-based 
micros has identified six critical features 
the new operating system must do well. 
The systems must be single user, mul- 
tiuser, multitasking and have 32-bit 
memory management, networking and 
dual operating system support. 


Unix/MS-DOS an interim solution 


Of these six features, Unix /Xenix 
excels at four, according to Fleig’s sum- 
mation — multiuser, multitasking, 32- 
bit memory management and network- 
ing. MS-DOS, on the other hand, excels 
at only three — single user, multitask- 
ing (via Microsoft Windows or another 
upcoming enhancements) and network- 


ing. Fleig says both fall far short of the 
ultimate market requirements. In the 
meantime, Fleig suggests that Unix 
MS-DOS may well be a viable interim 
solution for many users. 

Ultimately, however, something total- 
ly new — neither Unix nor DOS — will 
have to emerge. “There has to be a new 
option,” she maintains. “It can be called 
MS-DOS 230, but it’s not going to be 
MS-DOS as we know it."’ And the same 
applies to the Unix side as well. ““The 
new operating system will undoubtedly 
have Unix flavoring,” she adds, but it 
will not be the Unix of today. 


Gill, a seven-year veteran of computer 
journalism, is the former editor in chief 
of Unix /World Magazine. He is cur- 
rently a free-lance writer based in San 
Mateo, Calif. 








ronment to the user. Regardless, both 
environments share a single, unified file 
system so files can be called up transpar- 
ently from either mode. The Merge prod- 
ucts enable users to run one or more 
MS-DOS applications as though they 
were Unix processes. 

According to Mike Lewis, marketing 
manager for Locus, the major difference 
between Merge 286 and Merge 386 is 
that Merge 386 allows users to run 
multiple MS-DOS applications concur- 
rently at both the console and remote 
terminals. With the 286 version, MS- 
DOS applications could only run at the 
console terminal. 

Lewis says that current OEMs for the 
Merge 286 products include AT&T and 
Microport Corp., a Unix porting house 
in Santa Cruz. No OEMs for Merge 386 
have been announced. Merge 386 is 
scheduled to ship by year’s end. 

Locus is not alone in its endeavors. 
Currently, it has competition coming 
from VP/IX 86, an outgrowth of a joint 
development agreement signed last fall 
between Interactive Systems Corp., a 
Santa Monica Unix porting house, and 
Phoenix Technologies Ltd. of Norwood, 
Mass., a PC read-only memory BIOS 
firm. 

VP /IX provides essentially the same 
capabilities as the Locus products ex- 
c « that a version will be available for 
the Xenix /386 operating system, ac- 
cording to a recently signed agreement 
between Microsoft and Phoenix. This 
pact, according to a Phoenix spokes- 
man, will give VP/IX access to the 
largest body of users in the Unix com- 
munity. Xenix is by far the preferred 
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ow that 
the world 
relies on 
comput- 
ers, it 
needs computers to rely on,”’ quip 
proponents of fault-tolerant sys- 
tems. In the last 20 years, user 
expectations of computers have 
increased. Batch processing used 
to meet most users’ needs, but 
the advent of enhanced communi- 
cations and the accompanying 
“Instant Information Age” have 
created a large market for on-line 
transaction processing (OLTP). In 
turn, the increasing need for in- 
stantaneous data integrity in 
OLTP has spawned the need for 
fault-tolerant systems. 

Currently, a surprisingly small 
percentage of OLTP needs are 
fulfilled by fault-tolerant systems. 
Of an OLTP market estimated by 
many at $30 billion annually, 
only 5% to 10% has been cap- 
tured by the fault-tolerant ven- 
dors; the rest belongs to tradi- 
tional hardware vendors such as 
IBM, Digital Equipment Corp. 
and Prime Computer, Inc. Of the 
approximately $2.5 billion to $3 





billion fault-tolerant market, a re- 
ported $1 billion belongs to the 
fault-tolerant hardware vendors 
— Tandem Computers, Inc., 
Stratus Computer, Inc., Tolerant 
Systems, Inc., Sequoia Systems, 
Inc. and others. 

The remaining $1.5 billion to 
$2 billion is attributed to systems 
houses and value-added resellers 
(VAR), which are enhancing fault- 
tolerant machines and even creat- 
ing new fault-tolerant machines 
by pairing computers such as 
DEC PDP-11s and writing cus- 
tom software. 

Have user demands of vendor 
independence guided the OLTP 
and fault-tolerant markets solidly 
to Unix? Not exactly. Of the $1 
billion hardware vendor segment 
of the fault-tolerant market, an 
estimated 9% to 12%, or $90 
million to $120 million, belongs 
to Unix fault-tolerant vendors. 
This represents 0.3% to 0.4% of 
the total OLTP market. 

To determine the suitability or 
viability of Unix in fault-tolerant 
systems, first consider the attri- 
butes and uses of fault-tolerant 
computers. These computers 


were designed with redundant 
hardware, which provides backup 
for every component whose fail- 
ure could cause the system to 
stop, and special software, which 
protects against system failures 
by detecting when a component 
has failed and activating backup. 
To date, the area of demand for 
fault-tolerant systems has been 
transaction-based, time-critical 
applications. The systems’ areas 
of use include finance, airlines, 
telecommunications, retail point 
of sale (POS), government /de- 
fense and manufacturing. Data 








| base integrity as well as reliable, 
| speedy data communications that 
| use a variety of protocols are 

| extremely important. 

With this in mind, fault-toler- 
ant Unix systems at first seem to 
| be a case of jamming square pegs 

into round holes. Unix is deemed 
| unsuitable for fault tolerance for 
| a multitude of reasons. The most 
frequently mentioned problem is 
| its reputed habit of whimsically 
dropping files — not an insignifi- 
| cant shortcoming for a market 
| demanding a high degree of in- 
| stantaneous data integrity. 
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Standard Unix is also deficient 
for fault-tolerance in the area of 
terminal handling. Transaction 


| processors, including fault-toler- 


ant systems, generally use IBM 


| 3270 terminals. Unix was built 


for one-character-at-a-time I/O 


| over asynchronous lines and, 


therefore, does not provide robust 


| support for these block-mode de- 
| vices. While these criticisms are 

| reasonable, none of them pre- 

| cludes an internal architectural 


change to Unix to make better 


| use of fault-tolerant hardware. 


The approach of Tolerant Sys- 
tems, one of the few Unix fault- 
tolerant firms that utilizes Unix 
as the primary operating system 
in its machines, illustrates how to 
attempt to fix the problems. 

Tolerant spent $10 million and 
100 man-years modifying Unix 
from a call-based to message- 
based system. To make Unix a 
commercially viable fault-tolerant 
operating system required a safe 
allocation system, ensuring that 


| files would not be lost in case of a 


power failure. The firm adapted 
Unix’s file system by adding be- 
gin /end transaction markers 
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so that a record of transactions would 
tell the system where to pick up in case 
of an interruption. To alleviate the one- 
character, asynchronous I/O problem, 
Tolerant added standard protocols such 
as IBM Systems Network Architecture 
and X.25. 

The company made many other 
changes to Unix, including giving its 
version of Unix the ability to deal with 
Unix files located anywhere on the sys- 
tem, not just with those that are resident 
in one particular Unix machine. To im- 
prove throughput further, Tolerant 
carved up Unix and placed the pieces on 
different processors, isolating the com- 
munications capabilities on one proces- 
sor. Even with all these modifications to 
Unix, the company claims that a high 
degree of compatibility with standard 
Unix exists and that data can still be 
shared with dissimilar operating systems 
by utilizing standard communications 
protocols. 

As an increasing number of vendors 
create Unix fault-tolerant systems, an 


Likened to the 
user demand for 
local-area 
networks several 
years ago, interest 
in fault-tolerant 
systems is 
beginning to 
accelerate. 


equally rising number of multiprocess- 
ing Unix versions are produced. Compa- 
nies in the Unix fault-tolerant market 
are concerned with the lack of Unix 
standards in transaction processing and 
real-time, guaranteed response systems. 
Many say they believe that the X/Open 
standard-making consortium, composed 
of European and U.S. vendors, is the 
furthest along in addressing these areas, 
compared with the U.S. standards com- 
mittees, which have not even begun to 
address issues for transaction processing 
and real time. 

The Unix fault-tolerant vendors hope 
that X/Open will lay the foundations 
and that the U.S. groups will pick up on 
its efforts. Technical problems are 
viewed as relatively straightforward and 
solvable; legal problems, however, may 
be a real stumbling block. 

To alleviate confusion and not add a 
greater burden to existing Unix stan- 
dards groups and committees, it is likely 
that there will be a bifurcation of Unix 
standards, with one version for fault- 
tolerant /multiprocessing Unix and an- 
other for single-processor Unix. 

Another concern focuses on whether, 
after all the alterations to mold Unix into 
a commercially viable, fault-tolerant op- 
erating system, Unix programmers will 
still recognize it. Experts at AT&T claim 
that while a new Unix tool set for 
multiprocessing environments will be re- 
quired, programmers can be readily re- 
trained. Other experts claim that most of 
the changes are transparent to program- 
mers. 

The success of Unix fault tolerance is 
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tied to the individual successes of fault 
tolerance and of Unix as well as to the 
suitability of such a marriage. Likened 
to the user demand for local-area net- 
works several years ago, interest in 
fault-tolerant systems is beginning to 
accelerate. 

The ability to program in only one 
environment — for mainframes, mini- 
computers, transaction processors and 
intelligent workstations — will help fuel 
Unix’s success in all these markets. Fur- 
thermore, as prices decrease and perfor- 
mance increases, use of fault-tdlerant 
systems will become more justifiable in 
many more applications. 

The use of fault tolerance has been 
pioneered in six industry segments: 

@ Brokerage — stock exchanges and 
interfaces to stock exchange systems. If 
the system fails, orders and executed 
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trades could be lost, resulting in loss of 
business and possible lawsuits. In the 
deregulation of the London Stock Ex- 
change, Stratus figured prominently, 
selling major systems to 11 large bro- 
kerage houses in London so that the in- 
house systems could communicate with 
the stock exchange’s system. 

@ Banking — principally automatic 
teller machines and electronic funds 
transfer networks. If the system goes 
down, the financial institution can face 
heavy penalties for transfers not being 
processed on a timely basis. ~ 

@ Manufacturing — especially ship- 
ping and warehousing. At the European 
Container Terminus in the Netherlands, 
overhead cranes load semi-tractor trail- 
ers onto ships. If the Stratus system 
goes down, no loading can occur, result- 
ing in lost time and money. 


& 
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w Telecommunications — principally 
in billing. Companies cannot afford to 
have the system go down because long- 
distance calls would go unbilled. Com- 
munications Satellite Corp. (Comsat) 
provides ship-to-shore communications 
and, at its ground station, links the calls 
to ground-based carriers such as AT&T 
or MCI Communications Corp. Tolerant 
machines are used in the ground sta- 
tions, controlling call setups, timing the 
calls, processing the billing and monitor- 
ing and controlling reconnections. 

@ Retail POS systems — especially 
credit authorizations. If the system fails, 
customers wait or the store waives the 
necessity for authorization, assuming 
the risk. 

@ Government — particularly in the 
area of defense. 

The brokerage industry provides a 
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good illustration of the changing utiliza- 
tion patterns for fault-tolerant machines. 
There, the use of fault-tolerant machines 
is widespread and expected to increase 
rapidly. The advent of 24-hour, seven- 
day-per-week global trading would cre- 
ate enormous demands on traditional 
data processing systems, mixing fault 
tolerance even more attractive. 

As prices drop, fault-tolerant systems 
will reach end users in the brokerage 
industry. While fault-tolerant machines 
currently are used in nearly all aspects 
of trading, in most installations, the 
fault-tolerant machines are used for 
gathering, storing and disseminating 
time-sensitive data. 

Data processing (financial reporting, 
customer statements and so on) is usual- 
ly performed on mainframes. Calcula- 
tions such as current portfolio valua- 


x 
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tions are typically performed on brokers’ 
workstations. Stratus offers interfaces 
to IBM Personal Computers and compa- 
tibles so users can take advantage of 
fault-tolerant file servers and download 
data on the PC for analysis. 
“Currently’these calculations are per- 
formed on non-fault-tolerant machines 
because the task is not deemed mission 
critical. In the future, more and more 
tasks will be classified as critical as the 
significance attached to these tasks 
grows,” observes Jay Krone, Stratus 
program manager for product planning. 


The Unix fault-tolerant bandwagon 


To date, none of the large computer 
vendors has jumped on the Unix fault- 
tolerant bandwagon. In fact, IBM, with 
its Stratus deal, is the only big name to 
enter the fault-tolerant marketplace. 


CIRCLE READER SERVICE NUMBER 219 


SPECIAL SECTION: 
UNIX 


This will soon change, however, with 
fault-tolerant pioneer Tandem’s entry 
into the Unix segment of this market. 

Furthermore, several traditional com- 
puter manufacturers are itching to join 
the fray on their own or more likely with 
the help of the young, fault-tolerant 
vendors, nearly all of which run Unix on 
their machines. All these small firms are 
rumored to be experiencing financial 
difficulties, which makes them even 
more willing to deal with the giants. 

Tandem views fault tolerance as a 
requisite for its defined market, OLTP. 
Its proprietary, message-based operating 
system, Guardian, runs on all its ma- 
chines. The architecture, geared to fault 
tolerance and to networking, enables 
many systems to be tied together and 
offers users a flexible growth path. 

The company sells into a variety of 
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OLTP applications, principally for larg- 
er, Fortune 1,000 customers hooking 
systems together. Smaller industry seg- 
ments are handled by Tandem’s Alliance 
Program, basically a VAR network with 
hundreds of software houses. 

Classic users of Tandem machines fall 
into the industry segments detailed 
above, with brokerage and banking be- 
ing Tandem’s largest segments. Tandem 
claims to have installations in most of 
the major stock exchanges around the 
world. 

As the undisputed leader in fault- 
tolerant systems, Tandem has been con- 
spicuous by its absence in the Unix 
segment of this market. The company 
has seen a demand for fault-tolerant 
Unix systems but will not indicate its 
plans. Tandem prides itself on its strict 
adherence to standards, and as a Tan- 
dem spokesman stresses, ‘‘Unix is an- 
other standard, and if our users want it, 
we'll offer it.” 

Rumors have circulated that the com- 
pany is working on two Unix offerings, 
code-named Quail and Falcon. In addi- 


Several traditional 
vendors are 
itching to join the 
fault-tolerant fray 
on their own or 
more likely with 
the help of the 
young, fault- 
tolerant vendors. 


tion, Tandem announced a strategic 
business alliance with Altos Computer 
Systems, Inc. but is keeping very quiet 
about the details. Either on its own or 
with Altos, Tandem will bring out a 
fault-tolerant Unix system in the near 
future for the low end of the market. 

Stratus says it believes, perhaps self- 
servingly, that the fault-tolerant market 
is divided into two camps: its approach 
of heartbeat fault tolerance in which the 
computer cannot go down; and all oth- 
ers, with Stratus claiming that even 
Tandem machines can hiccup — maybe 
for a millisecond — because of a soft- 
ware-only approach. According to Stra- 
tus, these other vendors have high avail- 
ability rather than fault tolerance. 

Stratus runs AT&T Unix System V.2 
in a host/ guest implementation similar 
to IBM’s IX /370. The host is Stratus’s 
proprietary operating system called 
VOS. The two operating systems share 
the same VOS kernel, and the VOS and 
Unix shells run above the kernel. The 
Unix product, called Stratus/ USF, re- 
portedly runs fairly slowly. Because US 
is weak in process creation (and Unix 
relies on process creation for nearly 
everything it does), the speed of the user 
interface is affected. 

Stratus’s distribution agreement with 
IBM, wherein IBM sells a Stratus ma- 
chine as its own System /88, has given 
both the fault-tolerant market and Stra- 
tus enhanced credibility. The company 
classifies IBM as an OEM, bulk shipping 
to IBM and reportedly not even knowing 
how many systems have been sold. IBM 
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provides all service for the machines, 
licensing Stratus’s customer service 
software called Phone Home (in the case 
of a failure or problem, the machine 
automatically calls the service center). 
While IBM has the option of licensing 
-Stratus /USF, it has not done so to date. 
IBM has not clearly embraced the pro- 
mulgation of Unix as a standard for a 
variety of reasons, including the basic 
fear of losing its control over the cus- 
tomer. Even Big Blue, however, reacts 
to market demand and, thus, can be 
expected to provide its customers with a 
Unix fault-tolerant system if demand is 
sufficient. Rumors of IBM development 
of fault-tolerant systems abound, al- 
though IBM is not expected to announce 
such a machine in 1987 or 1988, most 
likely waiting to evaluate its successes 
with System /88 first. 
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Tolerant chose to use Unix as the 
primary operating system in its fault- 
tolerant system because it was clear to 
the company that the cost of developing 
a proprietary operating system, includ- 


severe financial difficulties. Tolerant 
claims that another round of financing 
from both its original backers as well as 
some newcomers has put the company 
back into stable financial shape for the 


With the probable exception of IBM, those 
large vendors that elect to develop a fault- 
tolerant system internally will choose Unix 
for the operating system. 


ing the necessary tools and compilers, 
would be prohibitive. 
The firm is said to have experienced 


~ 
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time being. Clearly, an IBM/Stratus-like 
deal for Tolerant would be a significant 
boost for the company and would fit 
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nicely with its business plan of highly 
leveraged selling to avoid end-user sales 
and service. Tolerant has had discus- 
sions with a number of large computer 
vendors regarding OEM arrangements. 
Likely partners include NCR Corp., DEC 
and Unisys Corp., among others. 

While it is somewhat surprising that 
the creator of Unix has not yet offered a 
Unix fault-tolerant system, AT&T has 
not ignored this market. Among the 
products to be announced in early 1987, 
of particular interest is a project code- 
named Apache, a multiprocessor system 
providing both parallel and redundant 
processing. The system is based on 
AT&T’s totally redundant 3B20D, 
which is currently used in a switch as 
more of a controller than a computer. 

Although Apache has been ‘‘about to 
be announced” for nearly two years, 
sources at AT&T indicate that the mar- 
ket will finally have a chance to see the 
machine. AT&T says it believes that the 
fault-tolerant market is just waiting to 
be addressed, finding that even custom- 
ers without the appropriate need are 
asking about fault tolerance. 

The Unix fault-tolerant mart is in a 
fledgling stage, not too far behind the 
overall fault-tolerant market. Growth in 
the Unix segment will far outpace the 
proprietary operating system segment, 
fueled both by users and by vendors. 
The U.S. government may be one of the 
major forces in this arena with a high 
percentage of its request for proposal 
criteria now specifying Unix fault-toler- 
ant systems. 

New entrants to the fault-tolerant 
market have chosen Unix because they 
cannot afford to develop a proprietary 
operating system and want to take ad- 
vantage both of the vast pool of Unix 
talent and the instant recognition and 
credibility of a brand name. 


Large vendors as OEMs 


As the market gains momentum, the 
large computer vendors will increase 
their participation either by developing 
their own machines, by acting as OEMs 
for smaller fault-tolerant vendors’ prod- 
ucts or even by acquiring the smaller 
vendors. As it is unlikely that many of 
the large vendors will act as OEMs for 
the same machine (such as Stratus’s or 
Tandem’s), the smaller Unix vendors will 
have the chance to deal with the big 
players. With the probable exception of 
IBM, those large vendors that elect to 
develop a fault-tolerant system internally 
will choose Unix for the operating sys- 
tem to avoid adding another proprietary 
operating system and to address user 
demand for Unix. 

While some of the current small play- 
ers will benefit from the consolidation, 
in the long term, the small vendors will 
either be squeezed out of or absorbed 
into the Unix fault-tolerant mart. 

Gregory M. Avis, vice-president of 
Summit Ventures, a Boston-based ven- 
ture capital firm, concurs. “Although 
the demand for fault-tolerant Unix sys- 
tems is increasing rapidly, frankly, we 
don’t see many attractive opportunities 
for investing in the new fault-tolerant 
Unix vendors. We believe the large com- 
puter vendors, either on their own or in 
conjunction with the existing small 
fault-tolerant vendors, will dominate this 
market.” 


Lovett is a principal of Avenir Asso- 

ciates, a Boston-based marketing con- 
sulting firm specializing in high-tech- 
nology and financial services markets. 
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Multiprocessing 
Unix Meets 
Users’ 
Needs 


DAVE RIDLEY 





BY-REBECCA-HURST 





group of multipro- 

cessor Unix comput- 

er users is a lot like a 

patchwork quilt. 

Separately, the 
pieces bear little resemblance to 
each other, but together, they 
form patterns. 

This variety stems from the 
many different purposes that mul- 
tiprocessor computers can serve. 
Some multiprocessor machines 
are designed as fault-tolerant sys- 
tems in which the multiple pro- 
cessors perform redundant tasks. 
Others are parallel computers 
that execute different programs 
or parts of a program simulta- 
neously. 

Fault-tolerant systems are of- 
ten employed in matters of life 
and money. The most common 
use of these systems is on-line 
transaction processing (OLTP) in 
banks, but other businesses that 
need fault-tolerant OLTP com- 
puters include those in the gam- 
ing and wagering market. These 
multiprocessor systems are also 
essential for critical applications 
in such areas as manned space 
flights, hospitals and emergency 





service dispatches. 

Parallel processing computers 
are built for speed. The users who 
purchase these systems are often 
technical researchers and devel- 
opers looking for a faster way to 
run their software. Parallel com- 
puters also offer developers 
greater flexibility in their pro- 
gram design because users can 
write code that is optimized for 
running in parallel or sequential 
order. 

Technical experts are not the 
only users of parallel computers, 
though. Some general-purpose 
computer users are choosing 
multiprocessor systems over con- 
ventional minicomputers because 
even sequential applications can 
be distributed across several pro- 
cessors. The result, users say, is a 
marked increase in price /perfor- 
mance over the minis. 

Many multiprocessing comput- 
ers introduced in the past few 
years, both parallel processing 
and fault tolerant, run the Unix 
operating system. The issue of 
Unix, in fact, has been largely a 
concern for multiprocessor ven- 
dors. For them, Unix is part of a 





broader decision to base their en- 
tire systems on such industry 
standards as microprocessors 
from Motorola, Inc. and National 
Semiconductor Corp. as well as 
Ethernet and Intel Corp. Multi- 
bus. The advantages the manu- 
facturers see are lower develop- 
ment and production costs and 
flexibility. 

As a result, many users end up 
with Unix almost by default. 
Among businesses that require 
the specific functions of a parallel 
or fault-tolerant computer, Unix 
is simply the operating system 
that comes with the machine. 
Other users purchase their com- 
puters as part of a turnkey sys- 
tem. For them, the applications 
are critical, and they may not 
even be aware of the operating 
system. 

Those users who do seek a 
Unix-based multiprocessor sys- 
tem commonly give one of two 
reasons. Some users want to pre- 
serve applications already run- 
ning on Unix. Other, first-time 





Unix in order to avoid rewriting 
their software in the future. 

The multiprocessor Unix users 
who recently spoke with Compu- 
terworld Focus came from the 
lottery business, an animal toxic 
control center and computing re- 
search labs. Together, they re- 
flect the variety of purposes and 
reasons for choosing fault-toler- 
ant or parallel processing sys- 
tems. They also point out the 
relative importance of Unix in dif- 
ferent applications. 

Much like banks, companies 
that provide lottery services rely 
heavily on fault-tolerant OLTP. 
They face a credibility loss among 
their customers and heavy finan- 
cial penalities should their sys- 
tems fail. For example, a lottery 
supplier could be fined $10,000 
for every minute of downtime, 
says Steven Greenfield, vice-presi- 
dent of on-line systems for Scien- 
tific Games, Inc. ‘‘We’re required 
to carry liability limits of up to 
$25 million,”’ he adds. 

Scientific Games, based in Nor- 


Unix users state that they had to | cross, Ga., is a wholly owned 


rewrite several applications for a 
new computer system and chose 


subsidiary of Bally Manufacturing 
Corp. and the leading supplier of 
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lottery products in the U.S., 
Greenfield says. The 11-year- 
old firm provides a variety of 
lottery-related services for 17 of 
the 22 states that currently run 
lotteries. It helps states pass 
legislation permitting lotteries 
and helps set up their lottery 
systems. Scientific Games also 
provides turnkey systems based 
on fault-tolerant computers, 
software to handle accounting 
and lottery validation and facili- 
ties management for the turn- 
key systems. 

Scientific Games uses a com- 
bination of fault-tolerant com- 
puters from Parallel Comput- 
ers, Inc. and Stratus Computer, 
Inc. The lottery company has 
12 to 14 Stratus XA600 com- 
puters running VOS, Stratus’s 
proprietary operating system, 
and between 16 and 20 Parallel 
Computer 300XR systems run- 
ning Unix. 

For Scientific, operating sys- 
tems take a backseat to the 
hardware, Greenfield reports. 
“‘We were more concerned with 
the box than we were with the 
operating system,” he says. 
“‘We wanted a box that was 
fault tolerant.’’ The firm also 
needed systems that could oper- 
ate in real time. “‘We have thou- 
sands of terminals for placing 
bets, and we can’t keep them 
waiting,”’ Greenfield explains. 

State governments generally 
specify in requests for propos- 
als (RFP) response rates that 
can best be met by high-speed, 
fault-tolerant computers. ‘“‘They 
usually request that the sys- 
tems handle 2,009 transactions 
per second,”’ he says, ‘‘and each 
computer in the system has to 
have minimum transaction rates 
of about 100 to 200 transac- 
tions per second.” 

States further stipulate that 
the computer system handle ev- 
ery transaction that come in 


within 4 seconds, Greenfield 
adds. Finally, to ensure that the 
systems work reliably, state 
governments enact stiff penal- 
ties for computers that fail. 

By contrast, states do not 
specify a particular operating 
system in their RFPs, and Sci- 
entific Computers writes appli- 
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communications software for 
Ethernet and built Ethernet 
controllers into the Stratus 
computer. Additionally, to 
maintain fault tolerance across 
the network, the company pro- 
vides redundant Ethernet sys- 
tems in all its computers. In 
their final configurations, both 





Fault-tolerant systems are often 
employed in matters of life and 
money. 





cations in several languages in- 
cluding Cobol, Fortran, Pascal, 
PL/I and C. ‘Bor the-Parallel 
computer, which runs Unix, we 
wrote software in the language 
most native to that system — 
C,” Greenfield explains. ‘For 
the Stratus machine, we wrote 
our applications in Cobol.”’ 

The operating system is not 
an issue, agrees Paul Pickering, 
data processing manager for 
the West Virginia Lottery, lo- 
cated in Charleston, W. Va. The 
state lottery uses both Stratus 
and Parallel computers. “I’m 
not really familiar with Unix,” 
Pickering notes. However, he 
says, “‘We don’t have to worry 
about the operating system be- 
cause Scientific Games provides 
the applications.” 

While writing applications 
for the two computers was not 
a problem, Scientific Games had 
to create custom communica- 
tions to connect the Stratus and 
Parallel systems. ‘‘The Parallel 
computer had Ethernet, but the 
Stratus [one] didn’t,”’ Greenfield 
explains. To make the comput- 
ers communicate across Ether- 
net, Scientific Games wrote 
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computers are meeting Scientif- 
ic Games’s needs, Greenfield 
says. 

The University of Illinois Ur- 
bana-Champaign National Ani- 
mal Poison Control Center is 
not a transaction-intensive envi- 
ronment it: the financial sense. 
Nor is it a high-tech computer- 
ized research lab. Instead, the 
veterinary organization depends 
on data base information stored 
on a Sequent Computer, Inc. 
multiprocessor system to identi- 
fy and evaluate toxic. sub- 
stances in animals. 

The poison control center 
was the first one of its kind in 
the nation from 1978 to 1986. 
By 1985, the center was han- 
dling 14,000 calls annually; in 
1986, that number grew to al- 
most 22,000, according to Har- 
old Trammel, the center’s asso- 
ciate director. Each call 
becomes a record in the data 
base, which is based on Infor- 
mix Software, Inc.’s Informix- 
SQL. Each record uses roughly 
a kilobyte of memory, he says. 

Originally, the center used 
an Altos Computer, Inc. 586 
microcomputer with a 40M-byte 
internal drive and another 40M- 
byte external drive to hold the 
Informix data base. However, as 
the veterinary office began put- 
ting in the data, Trammel re- 
calls, ‘‘the Altos computer’s 
limitations and reliability prob- 
lems reared their ugly heads.”’ 
Eventually, the center found it- 
self running reports and enter- 
ing data separately. 

The center clearly needed a 
more powerful computer, but 
the overriding purchase deci- 
sion factor was not power — it 
was Unix. ‘‘We had no desire to 
go with anything other than 
Unix,” Trammel reports. ‘We 
like the portability of the appli- 
cations and having the shell 
command language.” 

The veterinary center began 
looking at the AT&T 3B2 and 
Digital Equipment Corp. VAX, 
but it eventually settled on a 
Pyramid Technology Corp. 
minicomputer as the Unix ma- 
chine with the best price /per- 
formance, Trammel says. But, 
when he contacted the universi- 
ty’s Computing Services Office 
about the Pyramid, the staff 
there recommended Sequent’s 
Balance minicomputer. 


After several months, the 
poison control center decided to 
purchase a Balance system. 
Trammel recalls, ‘The comput- 
ing services office had a Bal- 
ance system up for 18 months 
and had not had problems.”’ 
The issue of money also con- 
tributed to the decision. ‘“‘We 
could afford a used Pyramid 
computer, or we could get a 
new Balance system for not a 
lot more,” he notes. 

The poison control center in- 
stalled a six-CPU Balance sys- 
tem with between 6M and 8M 
bytes of memory and 800M 
bytes of storage. “‘A smaller 
Sequent machine could have 
met our immediate needs,” 
Trammel admits. However, the 
memory of expanding the Altos 
586 to its limits is still clear. 
“‘We want a system that will 
meet our needs in two years,” 
he says. And if it doesn’t, the 
present system has room for six 
additional processors, more in- 
ternal memory and several hard 
drives. ‘‘We don’t see ourselves 
getting boxed in with this sys- 
tem, ’’ Trammel explains. 


exas is the home of the 
: Microelectronics and 

Computer Technology 
Corp. (MCC) and the National 
Aeronautics and Space Admin- 
istration’s Johnson Space Cen- 
ter, two organizations perform- 
ing leading research in parallel 
applications. 

Both are looking for faster 
ways to call up information and 
make decisions using computer 
systems. For them, speed is the 
motivating factor for purchas- 
ing parallel processing comput- 
ers from Flexible Computer 
Corp. located in Dallas. 

Developing a parallel data 
base is one charter of MCC, a 
consortium for cooperative re- 
search on behalf of shareholder 
companies, according to Gene 
Lowenthal, vice-president of 
programming. There are 21 
shareholders in all, including 
such companies as Honeywell, 
Inc. and Control Data Corp., 
that will use the technology 
developed at the facility in their 
commercial products. 

MCC is using a Flexible 
Flex /32 computer with 40 Mo- 
torola 68020 processors, each 
with an associated hard disk. 
This system is being used by 
researchers both to run experi- 
mental software and to see how 
parallel machines are designed, 
Lowenthal explains. 

The researchers expect the 
hardware to play an integral 
role in their data base solution. 
“We're looking at the software 
data base system in terms of 
replacing the software with a 
hardware combination that exe- 
cutes commands in parallel,”’ 
Lowenthal says. As such, the 
Flex /32 not only contributes 
to the research, it is a part of it. 

Although researchers have 
been developing experimental 
software that runs on Unix, 
that operating system will not 


be part of the data base solu- 
tion, Lowenthal asserts. “‘UIti- 
mately, we expect to have a 
dedicated operating system op- 
timized for the particular data 
base software executed on the 
system,”’ he says. 

As at MCC, the Johnson 
Space Center did not consider 
Unix as an important decision 
purchase factor in its research. 
“Our requirement is simply that 
the operating system be robust 
enough for our development 
work,” explains Gary Riley, a 
NASA aerospace engineer. 
“The question we had was what 
hardware approach the design- 
ers took with the computer.” 

At the NASA artificial intelli- 
gence laboratory, a six-proces- 
sor Flex /32 computer is being 
used to develop expert system 
software. ‘‘We’ve used the 
Flex /32 to develop an expert 
system shell — a high-order 
language built on top of C,” 
Riley says. Using the shell, re- 
searchers will then develop ex- 
pert systems that can work on a 
variety of computers, not just 
those based on Unix. 

The purpose of the resulting 
expert systems will be to help 
NASA plan and control manned 
space missions similar to its 
Apollo, Skylab and space shut- 
tle flights. 

By using a parallel computer 
such as the Flex /32, research- 
ers hope to overcome some of 
the inherent limitations of con- 
ventional sequential computers. 
“For example,” Riley says,‘‘an 
engineer may have thousands 
of pieces of data and may want 
to perform the same 100 opera- 
tions on each.” A Cray Re- 
search, Inc. computer could run 
each operation quickly, but it 
would still run them sequential- 
ly, Riley notes. A parallel pro- 
cessor can cut down runtime by 
handling several of the process- 
es simultaneously. 


The theory of multiprocessing 


Theoretically, the more pro- 
cessors there are running si- 
multaneously, the faster and 
more efficiently a computer can 
run applications. This is the 
idea behind the Connection Ma- 
chine from Thinking Machines, 
Inc., a computer that figures 
prominently on Riley’s wish list. 

Reportedly, the Connection 
Machine has 64,000 1-bit pro- 
cessors and can emulate up to 
250,000 processors through 
software. The computer is fast 
and allows programmers to 
write very simple programs to 
handle large tasks. 

“The Flex/32 comes a lot 
closer to conventional think- 
ing,” Riley says. The computer 
can split a program across six 
processors. ‘‘From then on, 
each processor thinks it’s se- 
quential until the pieces get 
back together and decide what 
they did.”” But, he adds, ‘‘Six is 
enough for us to figure out if 
what we’re doing is working.” F) 


Hurst is a Computerworld Fo- 
cus senior writer. 
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SYSTEMS UPDATE 


Secrets Of Survival 
For Alternate Systems 





*BY*-MICHAEL-TUCKER: 





K, all the operating 
system questions 
are answered, right? 
We know now that 
basically there are 


only a couple of operating systems 


in the whole wide world. Things 
have pretty much boiled down to 
AT&T Unix System V, or one of 
IBM’s systems or maybe one of the 
proprietary solutions. That’s it. 
The whole ball of wax. Right? 

Wrong. 

For some MIS departments, op- 
erating systems remain very much 
an open question with several an- 
swers. Alternatives to Unix, IBM 
and proprietary behemoths have 
retained both users and market 
position. Indeed, in combination 
with the new, 32-bit microcomput- 
ers, these other operating systems 
could become the most important 
weapons by which MIS finally 
gains control of personal comput- 
ers. 

Consider Pick, from Pick Sys- 
tems headquartered in Irvine, 
Calif. Pick is the brainchild of the 
colorful Richard Pick, who put 
down the foundations of his sys- 
tem with colleague Don Nelson 
during the late 1960s when the 
two men had been asked to devel- 
op a data management facility for 
the U.S. Army. Intrigued by the 
problems of information manage- 
ment, Pick decided to create an 


operating system that would take 
data management as one of its un- 
derlying principles, rather in the 
same way that University of Cali- 
fornia at Berkeley Unix 4.2 as- 
sumes as a given that it will be 
used for software development. 

The result, by the early 1970s, 
was the Pick System, an operating 
system tailor-made for multiuser 
business applications. It is a sim- 
ple, direct and focused system; it is 
meant for the business user, not 
the programmer. The Pick System 
offers a built-in data base, a built- 
in programming language (a Basic 
variant with an English-like vo- 
cabulary and syntax) and an al- 
most fanatic degree of standard- 
ization. 

Where Unix was a committee ef- 
fort and so is only now achieving 
some level of standardization, 
Pick is the creation of an individ- 
ual, and Pick, the man, has fought 
to give Pick, the system, a level of 
purity unmatched in operating 
systems. Every one of the estimat- 
ed 25,000 authorized installed 
minicomputer and mainframe Pick 
installations and the unknown 
number of Pick-based IBM Per- 
sonal Computer installations look 
pretty much the same to both pro- 
grammers and applications. 

For a brief period in the 1970s, 
it seemed that Pick would emerge 
as the generic operating system 
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for business applications. It was 
widely remarketed under various 
names as the operating system in 
several brands of minis — for in- 
stance, Microdata, now McDonnell 
Douglas Computer Systems Co., 
located in Irvine, packaged it un- 
der the name Reality. In the pro- 
cess, Pick became the darling of 
those value-added resellers that 
were depending on minis to get 
their products to market. This 
passionate affair was blessed with 
issue on a grand scale, and the 
number of vertical market applica- 
tions running on Pick now ex- 
ceeds 3,000. Perhaps only Micro- 
soft Corp.’s MS-DOS can boast a 
more energetic following of inde- 
pendent software developers. 

Perhaps the fact that Pick did 
not become the MIS standard was 
an accident or a mugging of histo- 
ry. The system was sandbagged 
from two directions. On the tech- 
nological side, the microcomputer 
boom in the late 1970s and early 
1980s seriously damaged Pick’s 
traditional, mini-based market. 
Fortunately for Pick, its vendor 
was able to address this issue, and 
an IBM Personal Computer XT 
version of the operating system 
appeared by 1984. 

Less easy to combat was the 
marketing side of Pick’s problems. 
After years of relative inactivity, 
Unix abruptly emerged from its 


university labs as a “‘commercial”’ 
product in the early 1980s. If soft- 
ware were sold on technical merit 
alone, Pick probably could have 
met the Unix threat with relatively 
little loss of blood. But, Unix’s his- 
tory and widespread university use 
made Unix tremendously popular 
with programmers. Unix had an 
elan that Pick could not match. 

More importantly, Unix had as 
its patron AT&T, one of the most 
powerful corporations in the 
world; Pick could claim only Pick 
Systems and a handful of users. 

The low point for Pick came 
somewhere around 1983. Ana- 
lysts and trade journalists were se- 
riously discussing its demise. The 
best Pick could hope for, the pun- 
dits said, was a sort of living 
death. Perhaps historians would 
keep Pick source code about as a 
museum case example of a loser in 
a great Darwinian competition. 

By 1985, it was clear that Pick 
was anything but extinct. Up- 
grades of the product had pro- 
duced true multitasking versions, 
and it had been ported to still more 
microcomputers and even some 
mainframes. A Pick users group, 
the Spectrum Manufacturers As- 
sociation, had been formed, and its 
members included such industry 
heavyweights as General Automa- 
tion, Inc., Fujitsu America, Inc., 
Nixdorf Computer Corp., Prime 
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Computer, Inc. and Ultimate Corp. 

Pick Systems, meanwhile, was look- 
ing forward to a comfortable and interest- 
ing future in the new, 32-bit multiuser 
microcomputer, which made desktop ma- 
chines look like the old-time minis that 
had been Pick’s meat and drink. 

Why had Pick survived? Mostly be- 
cause Pick users had weighed other solu- 
tions and found them wanting. “Unix. is 
simply not a business operating system,” 
says Phil Gerber, MIS director for Norm 
Thompson, a direct mail firm based in 
Portland, Ore. ‘“‘It wasn’t designed to be 
one. Pick was. It’s meant for interactive, 
people-orignted things.” 

Gerber also has limited patience with 
IBM systems. “It’s been my general expe- 
rience that IBM can do anything if you’ve 
got enough money and people to throw 
at the problem. We’re doing a lot with 
very little. Our choice of Pick was a ques- 
tion of value.” 

Norm Thompson performs all of its 
data processing on two 16-bit computers 
from Ultimate, located in East Hanover, 
N.J. One machine is supporting 68 ports 
while the other supports 58. ‘“‘We’ve got 
all our resources integrated through 
Pick. We do accounting, run spread- 
sheets, do financial modeling [and] main- 
tain our customer mailing list.” 

Gerber is considering the purchase of 
a third Pick-based system, possibly an- 
other 16-bit Wtimate machine. However, 
Ultimate offers Pick on a number of dif- 
ferent computers. Ultimate is an OEM 
vendor, purchasing hardware from sever- 
al sources and configuring it for its own 
enhanced version of Pick called Ultimate. 
The newest of these. and the one that 
may say the most about Pick’s future, is 
the Series 7000, a 32-bit system based on 
Honeywell, Inc. hardware. The largest 
Ultimate version is the 9000 series — a 
Pick implemention for IBM 370 architec- 
ture machines. 


A Theosophical society 


At this point, poor, harrassed MIS offi- 
cers usually ask something like the fol- 
lowing: ‘But, if larger machines cannot 
be counted on for simple choices when it 
comes to operating systems, surely, mi- 
crocomputers can be. Surely, for micros, 
the options boil down to one vendor — 
Microsoft of Bellevue, Wash. — and 
three products — Microsoft’s MS-DOS 
and Xenix and IBM’s PC-DOS version.” 

Actually, things are a bit more com- 
plex than that. The microcomputer world 
swarms with operating systems. And, 
worse, there are times when MIS cannot 
avoid looking at some of them. 

Even before the introduction of the 
IBM PC and the gradual standardization 
of the market around it, business users 
had found that existing operating sys- 
tems did not meet their needs. For one 
thing, most of the PC operating systems 
assumed that PCs would indeed be per- 
sonal — that is, single-user systems. 

In fact, for organizations doing such 
things as low-level data entry or forms 
management, single-user systems were 
not what was wanted. For them what 
made sense was a very inexpensive mul- 
tiuser system. The most cost-efficient 
path to such systems was often to pur- 
chase the cheapest possible machine 
(that is, a PC) and turn that into a small- 
group multiuser system via dumb termi- 
nals. This depersonalized PC could pro- 
vide the necessary computer-powered 
boost in productivity and a gateway into 
the corporate mainframe as well. 

Developers plunged into the work 
group operating system market. One of 
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CP/M from Digital Research, Inc. of 
Monterey, Calif., was the first great ge- 
neric operating system for personal 
computers. For a brief time, it seemed 
as though CP/M would be dominant in 
the single-user field forever. Then, IBM 
lowered the Microsoft Corp. MS-DOS 
curtain on the industry, and Digital Re- 
search hasn’t been the same since. 

But CP/M remains. It has grown, 
been diversified into a family of operat- 
ing systems, become MS-DOS compati- 
ble and cultivated users. 

There is a multitasking version 
called Concurrent DOS that gives uses 
of the IBM Personal. Computer and 
compatibles the ability to run up to four 
applications at the same time. 


Originally for 286-based units 


Concurrent DOS was, in fact, origi- 
nally advertised as an operating system 
for the Intel Corp. 80286-based sys- 
tems, which means that it was designed 





A Dedicated User Community 
May Be The Secret Of CP/M’s Power 


_of a very similar community of hackers, 


for the Same marketplace that Microsoft 
is only now addressing with its 
286D0S. 

Concurrent DOS has not been able to 
claim the major share of the 80286 op- 
erating system that Digital Research 
would have liked.- However, CP/M’s 
real power may exist with its users. 
Since its introduction, the operating 
system has maintained a dedicated fol- 
lowing among programmers who point 
out that the theoretically more power- 
ful MS-DOS is actually slower and less 
fully featured than CP/M Release 1 for 
some tasks. ~ 

As 80386-based machines come to 
the fore, this large user community 
could be important. It was the existence 


trained on Unix-based university sys- 
tems, who made it possible for Unix to 
become a successful commerical prod- 


uct in the 1980s. 
— Michael Tucker 








the first vendors into the pool was a com- 
pany now called Theos Software Corp. of 
Lafayette, Calif. As early as 1978, Theos 
Chairman Tim Williams wrote and mar- 
keted the Oasis operating system, which 
turned Zilog Corp. Z-80 machines into 
two- to three-user systems. Oasis gradu- 
ally dried up with the demise of the Z-80 
market, but by then the IBM PC had ap- 
peared. Williams and his staff retooled 
Oasis for the PC and renamed it The Op- 
erating System, or Theos. 

By 1985, Theos was far more than 
just an average work group operating 
system. It was shaping up as a competitor 
to both Xenix and the various DOS sys- 
tems as the operating system of choice on 
the new multiuser microcomputers. 
Theos 86 runs on such Intel Corp. 8086- 
8088- and 80186-based machines as the 
IBM PC AT and the Altos 586 from Altos 
Computer Systems, Inc. Theos 286-V, 
announced in 1986, runs on all Intel 
80286-based machines and supports up 
to 32 users. It provides MS-DOS emula- 
tion as well, meaning that in addition to 
the 500 to 600 


President, Elon L. Bateman, first came to 
the company as its controller, and he was 
responsible for the choice of what was 
then Oasis as the firm’s operating sys- 
tem. Originally, Shoreman was using an 
operating system the firm had written it- 
self, but, Bateman says, “We realized 
we’d gotten to the point that we needed a 
system that didn’t have to have a special- 
ist to come and burp it every time some- 
thing went wrong.” After shopping 
around, he settled on Theos. ‘I’m doing 
accounting and business functions. I 
need tools to do that. I need things like 
ISAM files. Theos provides those tools, 
as well as a resident Basic.” 

Currently, Shoreman does most of its 
computer work on a supermicrocom- 
puter from Third Coast Technologies, 
headquartered in Foster City, Calif., a 
vendor that specializes in multiuser 
Theos-based systems. Bateman explains 
his loyality to Theos: “It’s a very easy 
system to work with, particularly for 
nontechnical people. ... For instance, 
your chances of destroying the system 
are just about nil. 





Theos applications 
already on the the 
market, Theos- 
based machines 
will be able to ex- 
ploit the huge soft- 
ware library of the 
IBM PC. Theos 
also has the advan- 
tage of being a 
very simple, very 
low-maintanence 
operating system. 
One company 
exploiting those 
aspects is Shore- 
man Food Tech- 
nologies, a manu- 
facturer of 
dehydrated carbo- 
hydrate fractions 
for major food 
companies, which 
has used Theos on 
an assortment of 
machines in MIS 
operations for al- 
most a decade. 
Shoreman’s 


VMS work-alike. 





Create A Custom 
Operating System 


There are times when no operating 
system available on the open market 
meets your needs and you have to 
write one of your own. 

Should such a grisly fate be yours, 
help is available. One company, Wen- 
din, Inc. of Cheney, Wash., markets 
the O/S Tookit for IBM Personal 
Computers and compatibles. O/S 
Toolkit is a library of source code on 
two floppy disks. With it, even rela- 
tively unsophisticated programmers 
can produce custom operating -sys- 
tems with a few weeks work. 

Wendin itself has already used O/S 
Toolkit to produce two operating sys- 
tems that it markets: PCUnix, a Unix- 
like system for microcomputers, and 
PCVMS, a Digitial Equipment Corp. 


0/S Toolkit is priced at $99.00. 
Michael 


It always assumes 
you may not know 
exactly what 
you're doing at all 
times. Unix  as- 
sumes you're al- 
ways an expert.” 

So, nothing is 
safe in the operat- 
ing system world. 
Just when you 
thought that all 
the operating sys- 
tem choices were 
made, other op- 
tions come pop- 
ping out of the 
woodwork. 

But, just be- 
cause the options 
are there, does that 
mean that MIS offi- 
cers should take 
them? After all, in- 
dustry-standard 
operating systems 
already _ provide 
most of everything 
MIS wants for its 


Tucker 








existing machines. 

However, the operative phrase here is 
“existing machines.”’ Pick, Theos and 
other alternatives are not aiming for ex- 
isting machines. 

As usual, the real cause of all the fuss 
is the microcomputer. A glance at the his- 
tory of both Pick and Theos reveals an in- 
teresting pattern. Both got their start in 
an earlier day of computing, before the 
current rage for standardization had be- 
gun. Both suffered when MS-DOS-based, 
16-bit computers replaced their existing 
markets — Pick’s minis and Theos’s Zi- 
log-based micros. Both are now suddenly 
active in the micro market. 

Why are they active again? Perhaps 
because once more micros are on the 
move. Indeed, the machines are evolving 
so quickly that traditional micro operat- 
ing systems, such as Xenix and MS-DOS, 
may or may not be able to keep pace with 
them. Even the newest and most power- 
ful of the advanced Microsoft MS-DOS 
systems, the sophisticated 286DOS, is 
meant for machines based on the 80286 
processor, not the more recently intro- 
duced 32-bit Intel 80386 chip. 

Yet, computers built on the 386 and 
other 32-bit processors are already on the 
market, and more are coming. MIS is now 
being called upon to decide how an en- 
tirely new order of micros can be integrat- 
ed into larger corporate strategies at a 
time when not even the former genera- 
tion of 16-bit micros has successfully 
been digested and when the standard op- 
erating system for 32-bit machines has 
not yet been clearly established. 

The alternative operating systems are 
thus taking a shot at an entirely new 
class of machine, not competing with ex- 
isting mainframe and microcomputer 
products. The recent major introductions 
of both Pick and Theos have been for 32- 
bit or 16/32 bit computers. 


Operating System War Il 


It may be that the computer industry 
is about to enter an age of operating sys- 
tem wars, rather like the early 1980s 
when Digital Research, Inc. CP/M 
squared off with MS-DOS in a titantic 
struggle for the future of the personal 
computer. If so, then operating systems 
that seem like exotica today may have a 
real chance of winning the emerging mul- 
tiuser micro market — operating sys- 
tems, like Pick, that have brought mul- 
tiuser and multitasking functionality 
down from minicomputers or systems 
like Theos that have added this function- 
ality to existing 16-bit systems. 

This movement could be important to 
MIS directors. Industry observers have 
already suggested that 32-bit systems 
will be increasingly used to manage the 
large number of PCs already on end us- 
ers’ desks. If MIS professionals become 
the managers of these multiuser micros, 
then such machines may return to MIS 
some of the control of technology that it 
has lost to micro managers, chief infor- 
mation officers and end users. 

But, for MIS people to gain control of 
the machines, they will have to partici- 
pate in the debate about which operating 
systems will become the multiuser micro 
standard. 

Of course, the systems with the best 
chance of winning in the 32-bit world are 
Xenix or some future 386 DOS. Yet, sure 
bets are not always.winners. Perhaps, in 
this race, a dark horse like Pick or Theos 
could take all. F) 


Tucker is Computerworld Focus features 
editor. 
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SOFTWARE PRODUCTS 
Locus Adds Merge 386 To Line 


DEC Extends Vaxcluster 


Treats Vaxstation, 
Microvax As Unit 


MAYNARD, Mass. — Digital Equipment 
Corp. has introduced Local Area Vax- 
cluster Systems, which, through the use 
of Ethernet baseband networking, inte- 
grate Microvax II and Vaxstation II sys- 
tems into a single computing environ- 
ment and extend Vaxcluster capabilities 
to the work group. 

DEC said its Local Area Vaxcluster 
System software enables the connection 
of up to 13 Vaxstation II or Microvax cli- 
ent systems to a central Microvax or VAX 
server. The server or central Microvax, in 
turn, manages the system software, all 
software applications and a shared com- 
mon file system. 

According to DEC, the Local Area 
Vaxcluster Systems allow participating 
.systems to act as a single unit, sharing re- 
‘sources, such as disks, tapes and print- 
ers, while using a single, distributed file 
‘system and maintaining the indepen- 
idence of each processor. 


System manager functions 


A system manager reportedly can per- 
form the necessary management func- 
‘tions for all members of the Local Area 
‘Vaxcluster Systems, eliminating manage- 
ment tasks for client users. 


As a result, DEC claimed, users of the 
company’s All-In-1 integrated office sys- 
tem, the Vaxset integrated software de- 
velopment environment and the EDCS 
engineering information management 


system will notice marked improvement ° 


in productivity when using these prod- 
ucts with the Local Area Vaxcluster Sys- 
tems. 

Local Area Vaxcluster Systems soft- 


ware is priced at $1,000 on the Vaxsta- - 


tion, $1,900 on the Microvax II and 
$9,500 on the VAX 8800. 


New hardware configurations 


DEC also introduced three Microvax II | 


and two Vaxstation configurations to 
work with Local Area Vaxcluster Sys- 
tems. 

According to DEC, the computers and 
workstations will extend shared data and 
distributed computing capabilities. 

The Vaxstation IJ configurations 
range in price from $19,900 to $23,900. 
The Microvax II configurations are 
priced from $19,900 for a diskless /tape- 
less system to $94,855 for a preconfi- 
gured Local Area Vaxcluster server com- 
plete with DEC’s VMS operating system, 
Decnet/Ethernet networking and the 
Local Area Vaxcluster Systems software 
licenses. 

For further information, contact Digi- 
tal Equipment Corp., 111 Powdermill 
Road, Maynard, Mass. 01754. 
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SANTA MONICA, Calif. — Locus Com- 
puting Corp. has added Merge 386 to its 
line of Merge operating environment 
products, which include Merge 286 and 
AT&T's Simul-Task for the AT&T Per- 
sonal Computer 6300 Plus. 

Merge 386 allows an Intel Corp. 
80386-based computer to run both Unix 
and Microsoft Corp. MS-DOS concur- 
rently using either MS-DOS or Unix com- 


application program within it. 

In the Merge 386 product, MS-DOS 
runs as a task under Unix, so users can 
execute several MS-DOS and Unix tasks 
simultaneously. Because Merge 386 con- 
tains a full-implementation MS-DOS, al- 
most all MS-DOS and PC-DOS programs 
will run on it without modification. 

Merge 386 will be available in the first 
quarter of 1987 for MS-DOS and PC- 
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Merge 386 allows a 386-based unit to run MS-DOS and Unix concurrently. 


mands that the user has input directly 
from the system prompt. 

When a user enters a command, 
Merge 386 determines whether the com- 
mand is Unix or MS-DOS. If it is a valid 
Unix command, it is executed by Unix. 
However, if the command is MS-DOS, the 
Merge 386 software creates a Virtual 86 
environment and executes the MS-DOS 


application program within it. 
lease 3.0. It requires an Intel 80386- 
based computer, with 1M byte of 
random-access memory. Merge 386 is ex- 
pected to cost less than $500. 

For further information, contact Lo- 
cus Computing Corp., 3330 Ocean Park 
Blvd., Santa Monica, Calif. 90405. 
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Oracle Interface 
Directs SQL Users 


BELMONT, Calif. — Oracle Corp. an- 
nounced Easy SQL, an interface designed 
for Oracle data base management system 
users unfamiliar with IBM’s SQL. 

Easy SQL includes pop-up windows, 
function keys, flexible menus, automatic 
hints and context-sensitive Help. In addi- 
tion to ad hoc relational query capabili- 
ties, Easy SQL provides facilities for writ- 
ing reports, using color graphics, 
creating data base tables and performing 
maintenance. 

The output of the user queries is nor- 
mally directed to the user’s screen, but 
users can redirect the output to standard 
personal computer data file formats. To 
exchange information outside the data 
base, Easy SQL incorporates Oracle’s 
Easy Link micro-to-mainframe link and it 
provides menus that let users access oth- 
er Oracle programs such as SQL Calc. 

Two key features, according to com- 
pany spokesmen, are a query preview fa- 
cility and color graphics. Easy SQL’s pre- 
view facility allows the user to press a key 
that opens up a window and displays up 
to five records to satisfy the user’s query. 
The interface’s graph facility lets users 
directly graph the contents of the data 
base using bar, pie and line charts with 
colors, patterns, labels and axis scales 
that the user defines. 

Easy SQL works on IBM Personal 
Computers running PC-DOS and the Or- 
acle DBMS. It is sold separately for $395 
or with Oracle for $995. 

For further information, contact Ora- 
cle Corp., 20 Davis Drive, Belmont, Calif. 
94002. 

Circle Reader Service Number 303 





Gold Hill LISP Out For PC Expert Applications 


CAMBRIDGE, Mass. — Gold Hill Com- 
puters, Inc. has introduced its LISP Sys- 
tem for developing large expert systems 
applications on microcomputers. 

The LISP System has two compo- 
nents: the Hummingboard, a 6M-byte. 
plug-in board based on the Intel Corp. 
32-bit 80386 microprocessor running at 
16 MHz, for IBM Personal Computer 
XTs and Personal Computer ATs; and the 
Golden Common LISP (GCLISP) 80386 
Developer. 

The firm said the Hummingboard 
serves as a coprocessor capable of exe- 
cuting GCLISP programs five times fast- 


er than an IBM PC AT. The system shares 
memory with the base processor in accor- 
dance with the Intel/Lotus/ Microsoft 
Expanded Memory Specification, en- 
abling standard micro applications to 
take advantage of the extra memory 
available. 

The Hummingboard’s directly ad- 
dressable on-board memory will be ex- 
pandable to 24M bytes with the availabil- 
ity of 1M-byte dynamic random-access 
memory (RAM) chips. 

According to the company, the 32- 
byte memory data paths and 12K-byte 
line high-speed cache memory yield a 


processor/memory cycle time compara- 
ble with that of superminicomputers. 

Gold Hill added that the GCLISP 386 
Developer includes a large memory inter- 
preter and compiler, editor, tutorial and 
on-line Help system. The GCLISP Devel- 
oper also supports lexical scoping, pack- 
ages and transcendental functions. 

LISP System costs $7,000 and in- 
cludes the Hummingboard with 6M bytes 
of RAM and the GCLISP Developer. 

For more information, contact Gold 
Hill Computers, Inc., 163 Harvard St., 
Cambridge, Mass. 02139. 
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REDMOND, Wash. — Microso‘t Corp. 
introduced the Xenix System V/386 
operating system and the Xenix System 
V/386 Toolkit, an upgrade package for 
Microsoft Xenix System V /286. 

Like Xenix System V/286, Xenix 
386 is multiuser, multitasking operat- 
ing system that fully complies with 
AT&T’s Unix System V Interface Defi- 
nition. 

The full Xenix implementation will 
utilize all the capabilities of the Intel 
Corp. 80386 chip, Microsoft reported. 

Virtual address space of 4G bytes 

These abilities include the provision 
of a 4G-byte virtual address space, use 
of the full 32-bit instruction set and 
support for virtual memory and demand 
paging. 





Microsoft Unveils Xenix 386, Xenix 286 Upgrade Kit 


Xenix 386 is scheduled for availabil- 
ity in the first quarter of this year. 

Pricing for Xenix 386, including the 
operating system, C language compiler, 
macro assembler and writing utility, will 
be approximately $1,000. 

Microsoft also introduced the Xenix 
System V/386 Toolkit to allow inde- 
pendent software developers to begin 
‘developing Xenix 386 applications be- 
fore the release of Xenix 386. 

The Toolkit consists of program de- 
velopment tools to create Xenix 386 ap- 
plications, the execution environment 
for running them and a modified version 
of the Xenix 286 documentation. 

Development tools include a Micro- 
soft C compiler for the 80386 and an 
extended version of Microsoft Macro 
Assembler that supports the 80386 in- 


struction set and addressing modes as 
well as a debugger for 386 programs, 
according to a spokesman. 


Toolkit requires Xenix 286 


The program development tools in 
the Toolkit can be installed on any com- 
puter running Xenix 286, however, the 
execution environment requires an 
80386-based system with Xenix 286. 

Programs built with the Toolkit can 
run on any IBM Personal Computer AT 
or compatible equipped with an 80386 
processor. 

The Toolkit is available immediately 
for a price of $395. 

For further information, contact Mi- 
crosoft Corp., Box 97017, Redmond, 
Wash. 98073. 
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Convergent Technologies Announces The 386 Ngen Workstation 


SAN JOSE, Calif. — Conver- 
gent Technologies, Inc. has in- 
troduced the Series 386 Ngen 
‘workstation, which the compa- 
ny said provides concurrent ac- 
«cess to application bases devel- 
oped for multiple operating 
systems. 

The Series 386 pairs Conver- 
gent’s CTOS/VM network op- 


erating system and the Intel 
Corp. 80386 microprocessor. In 
addition to CTOS/VM, the Se- 
ries 386 runs ATGT’s Unix Sys- 
tem V and Microsoft Corp.’s MS- 
DOS operating systems, 
allowing users to utilize the base 
of applications written for these 
operating systems. 

The 386 Ngen runs multiple 


operating systems and provides . 


multitasking capabilities, en- 
abling users to simultaneously 
run programs such as Lotus De- 
velopment Corp. 1-2-3 and Mi- 
crosoft Multiplan spreadsheets. 


Two models available 


The Series 386 Ngen comes 
in two models: the CP-003 with 


a 16-MHz Intel 80386 processor 
and the CP-003/287 equipped 
with a 16-MHz 80386 and a 10- 
MHz Intel 80287 math co- 
processor. A basic system comes 
with 1M byte of random-access 
memory (RAM) expandable to 
4M bytes of RAM in 512K-byte 
or 1M-byte increments; I/O 
support for two RS-232C ports; 





Gould: One-stop UNIX’ shopping. 


Everything you need, from the 
company that ties it all together. 
Gouid offers the most complete 
range of UNIX-based systems in 
the world: 

© Secure (C2) UNIX systems 


e AT&I System V and BSD 4.x 
® Integrated inforrnation systems 


e Desktop-to-mainframe hardware 
For more information on Gould's 
one-stop shopping, contact 
Gould Inc., Information Systems 
Computer Systems Division, 

6901 West Sunrise Boulevard, 
Fort Lauderdale, Florida 33313 
1-800-327-9716. 


High Performance Solutions in Factory Automation, Computers, 
instrumentation, Defense, and Semiconductors. 
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parallel printer port; and RS- 
422 operations at speeds up to 
1.8M bit /sec. 

Convergent’s CTOS II oper- 
ating system is a distributed net- 
work, real-time, multitasking 
system. The company added 
that CTOS II runs applications 
written for the IBM Personal 
Computers and compatibles. 

Convergent said a base 386 
Ngen system configured with 
1M byte of RAM, a 20M-byte 
hard disk and floppy disk is 
priced for sale to OEMs at be- 
tween $8,700 and $9,000. 

For further information, con- 
tact Convergent Technologies, 
Inc., 2700 N. First St., San Jose, 
Calif. 95150. 
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Lotus Unveils 


Updated 
Freelance Plus 


CAMBRIDGE, Mass. — Lotus 
Development Corp. announced 
Lotus Freelance Plus, an up- 
graded version of the Lotus 
Freelance graphics package ac- 
quired from Graphic Communi- 
cations, Inc. Freelance Plus 
builds on Freelance’s core of 
graphics modules, including 
charting, chart editing dia- 
grams, word charts, freehand 
drawing, symbols and maps, 
with two new modules and en- 
hanced capabilities. 

Enhancements to Freelance’s 
existing core capabilities include 
more powerful freehand draw- 
ing; fill patterns that show gray 
scales when printing in black 
and white; and expanded file ex- 
port capabilities that allow users 
to incorporate Freelance Plus 
graphics into documents created 
with word processing or desktop 
publishing packages. 

Freelance Plus is immediately 
available for $495. Registered 
Freelance users can pay $100 
and exhange their current pack- 
ages for Freelance Plus. 


Map sets debut 


Lotus also introduced Free- 
lance Maps, a collection of map 
sets designed to work with Free- 
lance Plus and provide a com- 
plete library of map symbols. 
Freelance Maps includes four in- 
dividual sets: Continents & 
Countries, U.S. Counties, U.S. 
3-Digit ZIP Codes (a subset of 
the standard five-digit codes) 
and U.S. Major Cities and MSAs 
(metropolitan statistical areas) 
as well as the U.S. Complete Set. 

Lotus’s suggested _ retail 
prices are $145 for each of the 
individual sets and $395 for the 
U.S. Complete Set. 

For further information, con- 
tact Lotus Development Corp., 
55 Cambridge Pkwy., Cam- 
bridge, Mass. 02142. 
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Multitasking 
PC Tool Bows 


SANTA CLARA, Calif. — Softguard Sys- 
tems, Inc. announced VM/386, a control 
program that brings multitasking to per- 
sonal computers. 

VM /386 takes an Intel Corp. 80386- 
based computer that is compatible with 
the IBM Personal Computer and sets up 
virtual machines inside the computer. 
VM/386 reportedly runs all existing PC 
and PC-compatible applications, includ- 
ing all Microsoft Corp. MS-DOS and sin- 
gle-user versions of Xenix. 

The virtual machines run concurrent- 
ly, and each thinks it has exclusive access 
to all the real computer’s resources. Each 
virtual machine can have its own operat- 
ing system as well. 


Incorporates VM/370 features 


VM/386 was written in 80386 assem- 
bly language by mainframe software de- 
velopers who wanted to use IBM’s VM/ 
370 operating system concepts to bring 
features such as multitasking and record 
locking to 80386-based computers. 

The advantages of writing in assembly 
includes better speed and less disk space, 
according to a spokesman. 

VM/386 will be available in the sec- 
ond quarter of 1987 and will retail for 
less than $350. Discounts for OEM quan- 
tities are available. 

For further information, contact Soft- 
guard Systems, Inc., Suite 201, 2840 
San Tomas Expwy., Santa Clara, Calif. 
95051. 
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Micros Get Theos 
386-Based Version 


LAFAYETTE, Calif. — Theos Software 
Corp. has introduced a version of its 
Theos multiuser, multitasking operating 
system for the Intel Corp. 80386 micro- 
processor. The initial version of Theos 
386 will address up to 16M bytes of ran- 
dom-access memory and support 32 us- 
ers in a multiuser environment, the com- 
pany claimed. 

The company added that Theos 386 
will offer the features of a mainframe op- 
erating environment for 80386-based mi- 
crocomputers. An interface using built-in 
Help files instructs novice users about 
Theos commands, their functions and 
syntaxes. 

Theos 386 is also complemented by 
Basic, C and assembly languages for soft- 
ware development. Theos Software 
claimed these languages feature a bridge 
enabling software developed under one 
microprocessor version of Theos to be 
translated and run under newer Theos 
versions, including Theos 386. 

Theos 386 is initially available on the 
Ensign 386:100, an 80386-based system 
from Integrated Business Computers, 
Inc. of Chatsworth, Calif. Theos Soft- 
ware said other system implementations 
will be forthcoming. The operating sys- 
tem is separately priced at $895 per pro- 
cessor. 

For further information, contact 
Theos Software Corp., Suite 100, 201 
Lafayette Circle, Lafayette, Calif. 94549. 
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Software Link Unveils PC-MOS/386 Pricing 


ATLANTA — The Software Link, Inc. 
has announced pricing for PC-MOS/ 
386, its multiuser operating system. 

The company said PC-MOS/386 is 
available in three versions: the PC- 
MOS/386 MT single-user version, 
which is priced at $195 and provides 
concurrericy for multiple applications; 
PC-MOS/386 Multiuser-5, which is 
priced at $595 and enables as many as 
five users to run applications at remote 
dumb terminals powered by a single In- 
tel Corp. 80386 machine; and the PC- 
MOS/386 Multiuser-25, which is 
priced at $995 and lets up to 25 users 
run applications at dumb terminals. 


Software Link said that all versions 
of PC-MOS/386 are Microsoft Corp. 
MS-DOS-compatible operating systems 
that support the four operating modes 
of the 80386 processor. Through sup- 
port of the processor’s real mode and 
virtual 8086 mode, the Software Link 
said that PC-MOS /386 will be compati- 
ble with all the existing base of MS-DOS 
application software. 

Standard multitasking /multiuser 
features of PC-MOS/386 include sup- 
port for record and file locking, inter- 
task communications through the IBM 
Netbios protocol, print spooling, re- 
mote modem access, usage statistics, 


nested batch files and security at the 
user, file and directory levels. 

Software Link added that applica- 
tions that write directly to the video 
memory are intercepted by PC-MOS / 
386 and managed for users running 
multiple tasks or operating at remote 
terminals. According to the firm, PC- 
MOS/386 supports MS-DOS function 
calls while adding only a few extra func- 
tions to deal with memory management. 

For further information, contact The 
Software Link, Inc., Suite 632, 8601 
Dunwoody Place, N.E., Atlanta, Ga. 
30338. 
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uterworlds the 
Wall Street Journal of. the 


computer market: 


Mary Krummenacher 
Manager of Marketing 
Communications 
Polygon. Inc. 

St. Louis, MO 


Mary Krummenacher, Manager of Marketing Communica- 
tions for Polygon. Inc., wanted corporate end users to know 
about their new IBM PC/VAX poly-COM/240 software commu- 
nication package. She chose Computerworld. 
Mary explains why: ‘“Computerworld’s the Journal of the 
compuier market. It's always right on top of what's happening. 
People have to read it to keep informed. So, to keep our 
customers and prospects informed about Polygon. we use 
Computerworld.” 
Computerworld. We cover the entire computer world. Every 
week. We deliver the news, the analysis, and the audience 
Just ask Mary. 
Call your local Computerworld sales representative, or 

Ed Marecki, Vice President/Sales, at (617) 879-0700, for all the 


facts. 
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Jan. 12-14, Park City, Utah — Competi- 
tive Technology Strategies of AT&T, 
the BOCs and IBM. Also being held 
March 19-20, Chicago. Contact: Tele- 
strategies, Inc., P.O. Box 811, McLean, 
Va. 22101. 


Jan. 14-16, Dallas — Data Administra- 
tion and Data Resource Development. 
Also being held April 27-29, New York. 
Contact: Software Institute of America, 
Inc., 8 Windsor St., Andover, Mass. 
01810. 


Jan. 14-16, San Diego — Computer 
Graphics ’87. Contact: Frost & Sullivan, 
Inc., 106 Fulton St., New York, N.Y. 
10038. 


Jan. 14-16, Washington, D.C. — Tele- 
communications Management. Contact: 
BCR Enterprises, 950 York Road, Hins- 
dale, Ill. 60521. 


Jan. 22-23, Boston — The IBM PC XT/ 
AT & Compatibles: Maximizing Their 
Potential. Also being held Jan. 29-30, 
Orlando, Fla.; Feb. 9-10, San Diego; and 
Feb. 26-27, Washington, D.C. Contact: 
Software Institute of America, Inc., 8 
Windsor St., Andover, Mass. 01810. 


Jan. 28-30, New York — Computer 
Graphics New York ’87. Contact: Exhi- 
bition Marketing & Management, Inc., 
Suite 690, 8300 Greensboro Drive, 
McLean, Va. 22102. 


Jan. 28-31, San Francisco — The Sey- 
bold Group’s Conference on Desktop 
Communications. Contact: The Seybold 
Group, Suite 132, 20695 Western Ave., 
Torrance, Calif. 90501. 


Feb. 2-5, Dallas — Software Trends for 
Executive Planning and Strategy. Con- 
tact: Digital Consulting Associates, 
Inc., 6 Windsor St., Andover, Mass. 
01810. 


Feb. 3-5, San Francisco — Data Base: A 
Manager’s Guide. Contact: Technology 
Transfer Institute, 741 Tenth St., Santa 
Monica, Calif. 90402. 


Feb. 4-6, San Francisco — Data Net- 
works: Management, Operation and 
Control. Contact: Technology Transfer 
Institute, 741 Tenth St., Santa Monica, 
Calif. 90402. 


Feb. 5-6, Boston — An Intensive Intro- 
duction to T1 Networking. Also being 
held Feb. 9-10, Atlanta; Feb. 12-13, De- 
troit; and Feb. 19-20, Princeton, N.J. 
Contact: Data-Tech Institute, P.O. Box 
2429, Lakeview Plaza, Clifton, N.J. 
07015. 


Feb. 9-10, Boston — Fourth- and Fifth- 
Generation Data Management Soft- 
ware. Contact: Software Institute of 
America, Inc., 8 Windsor St., Andover, 
Mass. 01810. 


Feb. 9-10, St. Louis — Implementing 
Low-Cost CADD. Also being held Feb. 
12-13, Washington, D.C.; April 27-28, 
Cleveland; April 30 to May 1, Chicago; 
and June 11-12, Boston. Contact: Na- 
tional Computer Graphics Association, 
P.O. Box 3412, McLean, Va. 22103. 


Feb. 9-11, Boston — End-User Strate- 
gies: The Convergence of OA and the 
PC. Contact: Technology Transfer Insti- 
tute, 741 Tenth St., Santa Monica, Calif. 
90402. 


Feb. 9-12, Washington D.C. — Commu- 
nication Networks Conference & Expo- 
sition. Contact: Communication Net- 
works, Box 9171, 375 Cochituate Road, 
Framingham, Mass. 01701. 


Feb. 9-12, Chicago — Supercomputers 
and AI Machines. Contact: Technology 
Transfer Institute, 741 Tenth St., Santa 
Monica, Calif. 90402. 





Computerworld Sales Offices 


Donald E. Fagan, Publisher /Vice-President. Edward P. Marecki, Vice President /Sales. 
Kathy Doyle, Manager /Marketing & Sales Operations, Carolyn Novack, Display Adver- 
tising Manager. COMPUTERWORLD, 375 Cochituate Road, Box 9171, Framingham, 
Mass. 01701-9171, Phone: (617) 879-0700, Telex: 95-1153. 


BOSTON SALES OFFICE: Michael F. Kelleher, Northern Regional Manager. David Pe- 
terson, Bill Cadigan, District Managers. Sherri Driscoll, Account Manager. Alice Longley, 
Sales Assistant. COMPUTERWORLD, 375 Cochituate Road, Box 9171, Framingham, 
Mass. 01701-9171, Phone: (617) 879-0700, Telex: 95-1153. 


NEW YORK SALES OFFICE: Michael J. Masters, Eastern Regional Director. Doug 
Cheney, Senior District Manager. Fred LoSapio, Frank Genovese, Bernie Hockswender, 
District Managers. Jennifer Lindsey, Account Manager. Mary Burke, Sales Assistant. 
COMPUTERWORLD, Paramus Plaza I, 140 Route 17 North, Paramus, N.J. 07652, Phone: 
(201) 967-1350. 


CHICAGO SALES OFFICE: Russ Gerches, Midwest Regional Manager. Larry Craven, 
Kevin McPherson, District Managers. Kathy Sullivant, Sales Assistant. COMPUTER- 
WORLD, 2600 South River Road, Suite 304, Des Plaines, Ill. 60018, Phone: (312) 827- 
4433. 


LOS ANGELES SALES OFFICE: Carolyn Knox, District Managers. Beverly Raus, Ac- 
count Coordinator. William J. Healey, Western Regional Director. COMPUTERWORLD, 
18004 Skypark Circle, Suite 255, Irvine, Calif. 92714, Phone: (714) 261-1230. 


SAN FRANCISCO SALES OFFICE: William J. Healey, Western Regional Directo 
Barry G. Milione, Senior District Manager. Ernie Chamberlain, Mark V. Glasner, District 
Managers. Diane Fuller, Account Manager. Ruth Gordon, Account Coordinator. Nicole 
Boothman, Recruitment Account Manager. COMPUTERWORLD, 300 Broadway, Suite 
20, San Francisco, Calif. 94133, Phone: (415) 421-7330. 


ATLANTA SALES OFFICE: Jeffrey Melnick, District Manager. Melissa Christie, Sales 
Assistant. Michael J. Masters, Eastern Regional Director. COMPUTERWORLD, 1400 
Lake Hearn Drive, Suite 330 Atlanta, GA 30319, Phone: (404) 394-0758. 


DALLAS SALES OFFICE: Mark V. Glasner, District Manager. William J. Healey, West- 
ern Regional Director. COMPUTERWORLD, 300 Broadway, Suite 20, San Francisco, CA 
94133. i 





Aim Technology 
415-856-UNIX 
AT&T Information Systems 
800-247-1212 








BMC Software 17 
800-841-2031; 713-240-8800; in Canada, 800-231-2698 





CGI Systems, Inc. 
800-PAC-1866; 914-735-5030 

Computer Technology Group 7 
800-323-8649, 312-987-4084 

CW Circulation 24 
800-544-3712; in PA, 215-768-0388 
CW Focus 

617-879-0700 

CW Testimonial 35 
617-879-0700 


Cover 4 











Cover 3 








Gould, Inc. 34 
800-327-9716 





Informix Software, Inc. 
415-322-4100 





Language Processors, Inc. 16 
617-890-1155 





MBP Software and Systems Technology, Inc. .................6. 4 
800-231-6342; in CA, 800-346-4848 

Micro Focus, Inc. 14 
415-856-4161 

MicroFrame, Inc. 30 
609-395-7800 











Nastec Corp. 23 
800-872-8296; 313-353-3300 


Sage Software, Inc 
800-638-8703; 301-230-3200 
Software Technologies & Research, Inc.(STAR,Inc.)....... hiv 
800-258-STAR; in CT, 203-529-7128 


Cover 2 





Unitech Software Inc. 
703-860-3000 





Whitesmiths, Ltd. 
800-225-1030; 617-692-7800 





This index is provided as an additional service. The publisher does not assume any liability for errors or omissions. 





JANUARY 7, 1987 


ADVERTISERS INDEX 





COMPUTER 


Reader Service Cards" 


WORLD 


FOCUS 


fill out these reply cards and circle the numbers that 
correspond to the numbers on advertisements and editorial 


items that are of interest to you. 


Computerworld Focus Reader Service Card 


Name 


Issue: Jan. 7th/Expires March 2, 1987 





Company 





Street 


Phone ( 


| ee 





City 


State 





A. Please check the business/industry in 
which you work: (check one) 

End Users 

1 © Manufacturer (other than computer) 

2 C Finance/insurance/Real Estate 

30 Medicine/Law/Education 

40 Wholesale/Retail/Trade 

5 0 Business Service (except DP) 

6 0 Government — State/Federal/Local 

7 O Public Utility/Communication 
Systems/Transportation 

8 0 Mining/Construction/Petroleum/ 
Refining 

SO Grae 

Vendors (please specify) 

10 0 Manufacturer of Computers, 
Computer-Related Systems or 
Peripherals 

11 0 Computer Service Bureau/Software/ 
Planning/Consulting 

12 0 Computer/Peripheral Dealer/ 
Distributor/Retailer 

TSE) Ober Vier: 

(please specify) 


Please check your main job function 
(check one) 
10 Corporate Management 
2 C Financial Management 
re MIS/DP Management 
0 MIS/DP Operations 
$I ] Data Communications h 


Circle the # that corresponds to the number at the uanen of the item in which you are interested 





81 
82 
83 
84 
85 


101 121 
102 122 
103 123 
104 124 
105 125 


141 
142 
143 
144 
145 


161 
162 
163 
164 
165 


181 
182 
183 
184 
185 


201 
202 
203 
204 
205 


221 
222 
223 
224 
225 


241 
242 
243 
244 
245 


261 
262 
263 
264 
265 


281 
282 
283 
284 
285 


301 
w2 
303 
304 
305 


321 
322 
323 
324 
325 


341 
342 
343 
344 
345 


361 
362 
363 
364 
365 


381 
382 
383 
384 
385 





6 OC Data Communications eonen 


Reason for this inquiry: (check one) 
10 Immediate purchase 
2 0 Future purchase 
3.0 Information only 


Is this your personal copy of Computer 
world Focus? (check one) 

10 My personal copy 
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Reason for this inquiry: (check one) 
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Is this your personal copy of Computer- 
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20 I'ma pass-along reader 
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GET MORE FOCU 


IN YOUR 
ADVERTISING 


Computerworld Focus has always been one of the smartest buys 
around. Because it lets you maximize the impact of your advertising by 
Surrounding your message with timely editorial that’s relevant to your com- 
pany’s product or service. In the coming year, you'll be able to target your 
message in issues devoted to topics like communications, personal com- 
puters, operating systems, applications software and more. 

So put more Focus into your advertising for 1987. And reach the 
$120 billion market consisting of more than 126,000 paid Computerworld 
subscribers, plus thousands more in pass-along readership and bonus distri- 
bution at major national shows. 

So don't shotgun your advertising budget when targeting your 
audience is so simple. 

All you have to do is get your message in Focus. 


Computerworld FocusTopic issueDate ClosingDate* Show Distribution 








PC's March 4 January 30 NCGA 
Communications** April 1 February 27 Interface ‘87 
Departmental Computing May 6 April 3 Comdex/Spring 
Applications Solutions June 3 May 1 NCC 
Software** July 8 May 29 Siggraph 

PC's August 12 July 3 PC Expo 
Communications September 2 July 31 TCA & Info'87 
Information Centers** October 7 September 4 

PC's November 4 October 2 Comdex/Fall! 
Software December 2 October 30 Dexpo West 





*Premium positions close one week prior to the published closing date above 
**Starch Ad Study Issues 


For more information, contact Ed Marecki, Vice President/Sales, 
Computerworld Focus, 375 Cochituate Rd., Box 9171, Framingham, MA 
01701-9171 (617) 879-0700. Or contact your local Computerworld sales 
representative. 
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Drive, Suite 330, Atlanta, GA 30319, (404) 394-0758 DALLAS: 300 Broadway, Suite 20, San Francisco, CA 94133, (214) 991-8366 LOS ANGELES: 18004 
Sky Park Circle, Suite 255, Irvine, CA 92714, (714) 261-1230 SAN FRANCISCO: 300 Broadway, Suite 20, San Francisco, CA 94133, (415) 421-7330 












































BELIEF I: 


You can’t develop COBOL systems 


and achieve high productivity, too. 





“We're saving a tremendous amount on s 

every new development project with PACBASE”™. 
And the savings seem to be increasing bécause, 

with PACBASE as the standard, we’re all sharing 

the same set of integrated specifications.” 

Alan F. Bignall 
VP - Corporate Systems 
IDS Financial Services, Inc. 
An American Express Company 





Full life cycle system development software. 


The strategy for maximizing return on 
your MIS investment through cost effective 
development of reliable COBOL systems 
designed for change. 


r € 
CGI Systems, Inc., One Blue Hill Plaza, Pearl River, NY 10965 (914) 735-5030 


1-800-PAC- 1866 


PACBASE provides DBMS support for IBM (IMS™ and DB2™), Honeywell, Sperry and 


Mdependent vendors. in hundreds of installations wordacide 


IM> and DB2 are re 


vistered trademarks of International Business Machines Corporation 








